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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams : ‘** Cement, Penarth” 
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Burton's 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 
REGISTERED fs TRADE MARK 
oi 


OUTSTANDING ADVANTAGES 

















|.—Save at least 80%, labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 





Leng Approx. 


th 
Expanded Weight 











Burton's Patent Solid Dropforged Steel Scaffolding Fittings 





THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.1 


Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 33501 
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Concrete pumped by pipeline 
Heavy Foundations for Cold Reduction Mill at 
Abbey Works for the Steel Company of Wales Limited 


Consulting Engineers: W. S. Atkins & Partners 
The Cold Reduction Millis one of the large steel 
processing elements in Britain’s major steel- 











works project for the Steel Company of Wales 

Limited, at Abbey Works, opened on 17th July LAI NG 
by The Rt. Hon. Hugh Gaitskell C.B.E., M.P., 
Chancellor of the Exchequer. 





























Contractors for every class of Building and Civil Engineering work at home and overseas 
John Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 


Fixing steel reinforcement 
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WICKHAM Builders’ Hoists, all 

models, include quick fitting ‘Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power Please write to us for interesting literature 
Winches, Portable Winches, and the name of our agent in your area. 
Brick Barrows, Safety Gates 























TAKE IT UP WITH 
WICKHAM 


Wickham 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.I. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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For first class Shuttering results... use 


RA PID METAL 


Sole Patentees & Manufacturers 


RAPID METAL DEVELOPMENTS £” 


209 Walsall Road, Perry Barr, Birmingham 22h 


PHONE - BIRCHFIELDS 602! 


Descriptive Catalogue, and Sale or Hire Terms, on request 
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and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps. 





RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 














Line of route delivery 


Water, gas and electricity installa- 
tion or renewal schemes need good 
transport co-operation and British 
Railways can supply it. They convey 
and deliver on line of route, cables, 
conduit covers and pipes, besides 
bricks, cement and kindred com- 
modities. Bulk deliveries of road 
dressing materials are made to site, 
including barrels, which are collected 
after use. Storage for contractors’ 
tools and materials is available at 
central railheads. A word to your local 
Goods Agent will set the wheels turning. 


a ________—_——-___ 
BRITISH RAILWAYS 


——EE7~ 
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DOUGLAS 


BRIDGE OVER RIVER TAWE, ABERCRAVE, BRECONSHIRE 





J. M. Richards, M.I.Mun.E., County Surveyor. L.G. Mouchel & Partners, Ltd., Consulting Engineers 


CASTING PRESTRESSED GIRDERS 


Freyssinet System 


The girders, 85’ 2” long and weighing approximately 38 tons, are cast on a temporary trestle bridge 


and, after stressing, moved laterally along the abutments. 


LONGEST SPAN PRESTRESSED BRIDGE CARRYING 
CLASS “A” ROAD IN GREAT BRITAIN. 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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- ++ the two-component 


Suspended Formwork system . 


The Spanform is a sturdily constructed 
telescopic unit designed to obtain the 
utmost economy in usage and mainten- 
ance. All ‘‘ Kwikform” Formwork is 
available for hire or outright purchase. 
Fully descriptive literature is available on 
application. 


(“ KWIKFORM” is the registered trade name of 
KWIKFORM LTD.) 


KWIKFORM LTD., WATERLOO ROAD, B 
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IDustrating the 
simplicity of laying 
the Flatforms 
which by their de- 
sign are held rigidly 
in position. Strik- 
ing is equally 
simple. 


A feature of the 
Kwikform system 
is that within the 
ranges of the stand- 
ard size Spanforms 
Ro props are needed 
for normal require- 
meats. 


IINGHAM 2 $e London Office: 66, Victoria Street, S.W.1 


L.G.B 
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SUPER 











CEMENT 


“SUBMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 
For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |* thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


*3 LONDON, W.C.1 


28 TAVISTOCK SQUARE, Phone 


Euston 1808 
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Handling and Storing 
BULK CEMENT 


is cheaper than paying 20s. 3d. 
for paper bags per ton of cement 








* BULK CEMENT 
HANDLING IS 
ALWAYS MORE 

EFFICIENT WITH 


FU LLER-KINYON 


tenants SYSTEM 


More than 20 per cent. of the 
cost of cement to-day is for the 
non-returnable containers. For 
this reason more and more con- 
tractors and pre-cast concrete 
makers are arranging to take 
their cement in bulk. Fuller- 
Kinyon are pioneers in the 
economical handling of loose 
cement. Write to the address 
below for information on how 
the Fuller-Kinyon pneumatic 
conveying system can solve your 
problem and save you money. 


CONSTANTIN (ENGINEERS) LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|I. Telephone: WHitehall 6070 


(Sole licensees for the manufacture and sale of Fuller equipment in Great Britain) 





















































CONCRETE 





Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘‘ Concrete.” 
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NORTH THAMES GAS BOARD'S BECKTON WORKS 


PETER LIND & co LTD 


STRATTON H¢ 
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FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


Inspection of the actual 

plant will show the simple 

and robust nature of the equip- 
ment which has been designed 
for rapid fixing and easy maintenance 


This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON ~- BRISTOL 


= 
17 [ [ f f Ss CANTERBURY * CARDIFF - COVENTRY - CROYDON - DUBLIN 
co y pase 


EXETER - GLASGOW ~ HULL ~ ILFORD ~ LIVERPOOL - LOWESTOFT 


TOP UPTO MOMCLOM MOONE fontsnours . SOUTHAMPTON - SWANSEA = YARMOUTH 


PORTSMOUTH * SOUTHAMPTON ~« SWANSEA ~- YARMOUTH 


Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 5026/9 
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McALPINE 


& SONS LTD 














CONTRACTORS 
FOR 
BANKSIDE 
POWER STATION 


This contract includes the construction of a Power 

House, River Wharf, Storage Tanks, Tunnels under 

the River Thames, and the supply of reinforced 
concrete segments 


80 PARK LANE LONDON, W.! 
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It’s not always that good 








But wherever in concrete work an impermeable underlay 





is needed to check premature drainage’ from the mix, you can 





marry real economy to the soundest practice by using § 





waterproof paper both as under-carpet and curing overlay. 





C. DAVIDSON & SONS LTD. (DEPT. CC 10), MUGIE MOSS, ABERDEENSHIRE 
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Pluto Board is a 
tough, inert resin- 
bonded material 
which gives a stone 
smooth finish and an 
exceptional number of 
casts. 


Available in 2 mm., 
%", 4” and 4”. 


Can be used in any 
weather. 


Saves timber and steel 


oan Never warps or waves. 


View shows use of Pluto Board for shuttering 
an 18” overhang. }” laminated Pluto Board is 
nailed to 4’ x 3” bearers spaced at 1’ 6” centres. 
Depth of concrete is 5°. Contractors: The Trussed 
Concrete Steel Co., Ltd. 








114-116 PARK STREET, LONDON, W.1. Telephone: Grosvenor 6022 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


SEPTEMBER, 1951 


By appointment to 5 Pe wrens of 
ty The Ki and- Rowers 
ae ing ™ The Rover Company Lid. 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A ND 
OVER 


Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 





Cvs-38 
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BIERRUM 


& PARTNERS LTD. 


Chimney, Silos, and Kiln Piers recently constructed by us at the new Shoreham Cement 
Works of the British Portland Cement Manufacturers, Ltd. Other reinforced concrete 
structures on the site constructed by us for the Main Contractors, Messrs. John Laing 
& Son, Ltd. 


Consulting Engineers : Dr. Oscar Faber & Partners. 


10 SUDBURY HILL HARROW-ON-THE-HILL 
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This new pre-formed shuttering 


saves time. labour and money 


be [ff wea ff « ff] least if 20° 
} Hf} 
er UTE | , 
/ gwing f Contractors the | {jj maximum 
for 1) their 1 | timber 1 | licences 


Grangewood standardised timber panels for all types of concrete construction 
were devised in Sweden. Their special construction allows component boards to 
swell or shrink on wetting and drying without any opening up of joints and 
without warping, so that the panels always come away easily from. the set con- 
crete and leave a smooth, dense face. 

Standard sizes are 4’ 10” x 1” 6” and 2’ 5” x 1’ 6” for use at 2’ 5” spans. The 
maximum span for 1}” boards is 2’ 6”. Other thicknesses available for wider spans. 


Boards held at joints by corrugated metal fasteners. 1}” finished thickness 
planed timber, usable both sides. Steel rod sunk in dovetail groove at both ends. 


The cheapest alternative pre-formed shuttering is 3} times the cost of the 
Grangewood Panel. 


Send for Ulustrated Folder and Prices 


GRANGEWOOD 


Pre-formed timber shuttering panel 


Manufactured in England and Wales by AUSTINS OF EAST HAM LTD., EAST HAM, E.6. GRAngewood 3444 


Manufactured in Scotland by BROWNLEE & CO. LTD., PORT DUNDAS, GLASGOW, C.4. DOUglias 7331 
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CHRISTIANI 
& NIELSEN itp 


REINFORCED CONCRETE 





54 VICTORIA STREET, LONDON, 


TELEPHONE: VICTORIA 6152 


re 
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Ruberoid Expansion Jointings 


RUBEROID CONTRACTION AND EXPANSION JOINTING was the 
original pre-cast jointing in this country. It moves with the pressure 
of expansion. It is resilient and resistant to deterioration. Supplied 
in lengths up to 6 ft.—to all depths of concrete—and in thicknesses 
varying from §” to I”. Further details and prices on application. 


Jointing of the cellular type 


RUBEROID Crecel Jointing—which 
is also resilient and resistant to 
deterioration—is for use where a 
jointing of the cellular type, with a 
poured sealing compound, is required. 
It is supplied 3 inch less in depth than 
the depth of the concrete and the top 
channel is filled with Crecel Sealing 
Compound. Crecel Jointing is 
supplied in precast standard lengths 
of 4 ft. and in 4-inch thickness. 


Crecel Sealing Compound is supplied 
in $, | and 4 cwt. containers. 


Approximate capacity in cavity 3 inch 
by } inch, 130 linear yards per cwt. 
When the Crecel Jointing is in 
position, and before the Sealing 
Compound is poured, the faces of the 
concrete in the cavity should be coated 
with Crecel Jointing Primer to ensure 
the most satisfactory and lasting 
results. 

Crecel Jointing Primer is supplied in 
5 or 10 gallon drums and has a 
covering capacity of 150 to 200 square 
feet per gallon. 


Use Ruberoid, the original Concreting Paper, in the road bed. It prevents ab- 
sorption of liquid cement into the sub-base and aids free movement of the slab. 
A Product of: THE RUBEROID COMPANY LIMITED, 187 COMMONWEALTH HOUSE, 
1-19 NEW OXFORD STREET. LONDON, W.C.! 








DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 


Quotations on Application. 
Telephone : Paddington 2024 (3 lines). 





WASHED 


BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists, 
IRONGATE WHARF, 
PADDINGTON BASIN, W. 


MEMBERS OF B.S 6 A.T.A. 








OUARE 


for 100°, 

SEND FOR 
DETAILS WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDeway !'486-7 LONDON, SE. 











FABRIC 


added 


ogy 
VITITITTTTT TTT 











FOR ROAD 
REINFORCEMENT 
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REINFORCED 
CONCRETE ROADS 


WITH 


REINFORCEMEN 


4 
McCall’s “‘ Matobar”’ welded fabric 
reinforcement was used at Silver 
Street, Salisbury. 


City Engineer : H. Rackham Esq., 
M.1I.Mun.E. 


Contractors: Reed and Mallik 
Ltd., Salisbury. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH - SHEFFIELD * AND AT LONDON 


SUI ARLES SS NDLL LL ELLE ILE ELL TEL TEED TELE IOD IEE I ER AE 
SRB 36 
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There is no surer foundation of highway perfection than Reinforced Concrete 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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M.gjor fractures when they occur in 
concrete foundations are transmitted through the 
surfacing material, permitting penetration of water 
and extraneous matter which lead to subsidence of 
the foundation and disintegration of the surface. 


Reinforcement is, therefore, as necessary for 
concrete foundations under asphalt or tarmacadam 
carpets as for roads with a concrete finish — 
such carpets add little to the strength of the road 
as a whole. 


Reinforcement not only adds strength to the 
foundation but prevents any harmless hair cracks 
from developing into fractures that are detrimental. 


WITHIN THE ROAD’S STRUCTURE 


ROAD REINFORCEMENT 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 








Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™. 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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PRESTRESSED CONCRETE re: 


BY THE 


LIVERPOOL ARTIFICIAL STONE CO. LTD. 


TRILLOR 
ELECTRIC 
VIBRATORS 


AND 
QUICK RELEASE 
FITMENTS 


Details of these and other items of 
Vibrating Equipment sent on request. 


E.P. ALLAM & CO., LTD. 


LONDON: 45 Great Peter Street, S.W.I. Telephone: Abbey 6353 (5 lines) 


SCOTLAND : 39 Cavendish Street, Glasgow, C.5. Tel.: South 0186. Works: Southend-on-Sea. [el.: Eastwood 55243 








2 773 o ; 
5 7¥ Le. + kaa ee 
= J ae x po - a ~ 
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give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 


Phone: Duffleld 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 
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The latest developments 








in prestressed concrete 





production have been 


adopted by ANGLIAN 


BUILDING PRODUCTS LTD. 








Send your enquiries to: 
ANGLIAN BUILDING PRODUCTS LTD. 
LE NWADE Tel.: Gt. Witchingham 91 N OR W l Cc H 





The PAINT that PROTECTS 
°.,, ASBESTOS CEMENT 
D 75>, SURFACES. or \ 


EVODE PROTECTIVE (Chlorinated Rubber) PAINTS GIVE 
THAT EXTRA PROTECTION. EVODE PROTECTIVE PAINTS 
are highly alkali and acid resisting and are the answer in 
all cases where a high degree of protection, durability and 
a pleasing semi-gloss finish are required. Practically fire- 
proof when dry. No special primer or petrifying liquid es 
required either on asbestos cement or on concrete. Dust ¢ ‘y 
~ AR 


dry in half an hour. "i 





For iron, steel, wood and direct painting of asbestos cement sheeting, concrete and 
concrete floors, brickwork and cement renderings. 


EVODE LIMITED, GLOVER ST., STAFFORD - Tel.: 1590/1/2 . Grams: EVODE 
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MONK 


WARRINGTON & LONDON 


cre organised and equipped 


to carry out 


REINFORCED CONCRETE 
CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has been 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, S.W.1 
Tel: Warrington 2381 Tel: Abbey 2651 














Qi 6ll. 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


v4 PS.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ‘*P.S."" Mould Com- 
pound for this class of work. 


ae 8.A.”’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrece 
products. 
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PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ** Columba, Leeds, 3.” 
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Concrete piles completely 
resistant to Mineral 
Sulphates and Gas-Lime 


Made possible by using Aluminous Cement 





Photograph by courtesy of South Eastern Gas Board. 


The photograph shows the new extensions to an important 
London Gas Works where piles made with Ciment Fondu 
have been specified and used because of its complete 
immunity to attack by mineral sulphates and gas lime. 


Write today for further particulars and latest literature 


Concrete Rock-hard in one day 





LAFARGE ALUMINOUS CEMENT CO. LTD 
73 BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 


Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


Smaller PC4—8/10 cu. yds. per 
hour. 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite: all essential surfaces in 
contact with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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Construction of Incinerator House, 
Fileer House and Conditioning 
House for the Coine Valley 
Sewerage Board. 
Consulting Civil Engineers : 
Sandford, Fawcece and 
Partners 


W. & C. FRENCH, LTD. HEAD OFFICE: 50 EPPING NEW ROAD, 
BUCKHURST HILL, ESSEX Telephone: Buckhurst 4444 (13 lines) 
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Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region), 
used effectively Glascrete (reinforced concrete and glass) mullion 
bar windows in his very striking design for Hanger Lane Station, 
shown above. 


J 4 A: kK] N & & G —" there's no need to 


x paint GLASCRETE” 


4 


p/ j 181 Queen Victoria St, LONDON, :c¢ 


Telephone : centTrat 5866 (6 lines). 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


'Phone: 22480. LEEDS ‘Grams: “Grease.” 
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*xCHASTON 











SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 








cons ereox PRESTRESSED 


CRETE WORK OF ALL 
aa a aan $ RU C U RAL U N i I $ 
OR SPECIAL DESIGNS I ‘ 


C. H. CHASTON & CO. LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264-5. 


“CAPCO H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 























The “*CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; ~Compacting Factor 
"Apparatus. 
Full details on request. 


CAPCO (SALES), LED. scp rece) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WHLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


for future enquiries. 


, Architects to include our name on their lists 
Jj 
/ 


inne 


THORNTON § SONS LI 


38 WELLINGTON ROAD 
LIVERPOOL 8 
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FORD ENGINES 


for 


INDUSTRIAL EQUIPMEN 


Ford Industrial engines are widely used in providing 
power for Industrial Machinery of every description 
and have a power range between 10 and 60 B.H.P. 
when required for continuous working purposes. 
They are inexpensive to buy and economical to run. 
They give you long and trouble-free service, and what 
little maintenance they need is promptly and speedily 
carried out by Ford Service, which covers every part 
of the country. This combination of a first-class 
product and first-class service is the reason why 
Ford engines hold an unchallengeable 
reputation in every branch of 
industry. The advice of our 
Industrial Unit Department 
is freely at your disposal. 
Why not discuss your 
power problems 


























FORD MOTOR COMPANY LIMITED - DAGENHAM 
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“EUREKA? cied 
Archimedes, as the water spilled from his bath. “ If 
—as I see —a body removes its own bulk when 
immersed in liquid, here is a discovery by which I 
can prove lots of things ; including whether the fillet 
of Hiero is made of gold — or merely silver.” And 
jumping straight from the tub he ran naked into the 


royal presence, eager to put the principle to the test. 


In essence, most good ideas are sound, simple, and 


capable of infinite application; Expanded Metal 
being a typical case in point. Reinforcement for 
concrete and lathing for plasterwork : walkways and 
letter-trays : openwork partitions and loudspeaker 
grilles : air filters and guards for machinery — these 
are but a few examples of the 

remarkable adaptability of 
Expanded Metal, the product 


of one-hundred-and-one uses. 


Expanded 
Metal Products 


The Expanded Metal Company, Limited 
Lurwood House, Caxton Street, S.W.1. WHitehall 1736 
STRANTON WORKS, WEST HARTLEPOOL, 
HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, CARDIFF, 


EXETER, GLASGOW, LEEDS, MANCHESTER 
(S9E) 











Above : * Ribmet * used for Wind- 
shield Wall to four-and-a-half 
million gallon settling tank at 
Palliser Works, Hartlepool : de- 
Indented Bar & 
Engineering Co, Ltd, Contractors : 
Costain— John Brown, Ltd. 


Below: * Expamet’ 


signed by 


Pedestrian 
Barrier for the County Borough of 
West Hartlepool. 
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oe ACROW STEEL FLOORFORMS 


ACROW 
ADJUSTABLE STEEL 
FLOOR-CENTRES 


ACROW ADJUSTABLE STEEL 
BEAM CLAMPS 


aay) 


ACROW 
ADJUSTABLE 








. 
_ 


PLAN NOW TO PROFIT BY THE USE 0 


ACROW COMPETITION: We very much regret that owing to the extension of the 
closing date to July 3lst we are compelled to postpone announcement of results until 
October. Please see next month's issue. 
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al foreman 


- ++ he will tell you that 


is erected in ith of the time taken 


by carpenters using timber 


ACROW ADJUSTABLE STEEL WALL CLAMPS 


ACROW STEEL FERROFORMS 


ACROW FORMWORK ON YOUR NEXT JOB 


All enquiries to:-ACROW (ENGINEERS) LTD., South Wharf, Paddington, London, W.2 (Ambassador 3456 
130 Coventry Drive, Glasgow, E.! (Bridgeton 1041) @ 22-24 City Road, Bristol, 2 (Bristol 24595) 
West Stanley Street, Manchester, 5 (Trafford 2965) @ Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
* based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


tl iy Specialists in the Repair of Engineering Structures 
‘©18). tig =e S OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 











THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 
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CONSTRUCTION OF BOILER HOUSE, WHITEBIRK POWER STATION, BLACKBURN 


ENQUIRIES 
INVITED 
FOR 


BRIDGES, WATER TOWERS, 


WHARVES, JETTIES, PITS, 
TANKS, RESERVOIRS, ‘ bot ; 
BURESRS, SUILSiwes, SSS OOS 


PILED FOUNDATIONS 


VIL ENGINEERING CONTRACTORS, REINSIOR(C ED CONCRETE 


Head Office: NETHERFIELD, BERKHAMSTED, HERTS. Phone: Berkhamsted 1128-30 





Branches at: LONDON - BIRMINGHAM - MANCHESTER - LEEDS - EDINBURGH 





xlvi Cc RE + + + - + + 


prestressed and 
precast concrete 
for building and 
Civil engineering = sz2zs2-2-= 


We speciali 
cialise in th 
e producti 
concrete struc _scronangpenginath, on 
boos prestressed 
including railwa yaa to sandard or nat etaee, 
quotations for - sleepers, and shall be pleased oe 
ontracts in most parts of th — 
e country. 


Head Office: E 
: East Street, E 
Tel . » Epsom, 
ephone : Epsom 4041/4042. Surrey. Branch Works: Vicarage Road 
“ oa , E 
Telephone : Panag by 


GV WAS 


SPECIALISTS 


—_,, 


Wu, MULCASTER 


& oe. (CONTRACTORS) LTD. 
inings and Renderings 
any part 


DEPTEMBER, I95I 


























nite L 
of every kind In 


quirles for Gu 
w or old structures 


of the country: 
HASLINGTON CREWE 
Crewe 2265-6. 


Telephone : 


We Invite In 
for ne 
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Specialists in the construction 
of all forms of reinforced 
c6ncrete structures for 
Industrial and Public Services 


IO.WESTMINSTER PALACE GARDENS. ARTILLERY RUW. LONDON.S WI. - ABBEY 1626 
LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING -R/PPLEWAY 2624 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 





(EMENTATION 





\ 
. 


a FN BF ance enn sacs BENTLEY WORKS, DONCASTER. 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 














Serremper, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 
pen 


)DINGHAM — 


+ «+ the most important 
Sheet Piling Contract in 
London since the war. 


These illustrations show the pro- 
gress of work on the construction 
of the new mass Concrete Granite- 
faced River Wall on the South 
Bank of the Thames, where many 
hundreds of tons of Frodingham 
No. 3 Section Steel Sheet Piling 
were used in the temporary inter- 
connected Cofferdams which vary 
from 84’ 0” to 126’ 0” long and from 
14° 74” to 19’ 73” wide with the 
maximum length of piles of §1’ 9 


This contract was carried out under the authority 
of the London County Council—Chief Engineer: 
J. Rawlinson, Esq., M.Eng., M.I.C.E., M.I.Mech.E., 
M.1.Mun.E. Architect: Robert H. Matthew, Esq., 
A.R.1.B.A.—by Messrs. Richard Costain Ltd., Civil 
Engineering Contractors. 


Frodingham Steel Sheet Piling has been and is 
being used extensively on many other important Civil 
Engineering Contracts in the country for: River 
Walls ; Sea Defence Works ; Wharves, etc., etc. 


Full details of Frodingham Piling are available on 
request. 


APPLEBY-FRODINGHAM STEEL COMPANY - SCUNTHORPE - LINCS. 
Branch of The United Steel Companies Limited 
Telephone : Scunthorpe 34/! (9 !ines) Telegrams : “ Appfrod,’’ Scunthorpe 


FH 6) 
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STENT PILES 


USED FOR THE NEW ISO ft. FACTORY II sxgheesmc smn armnitin ners 
EXTENSION FOR FORD MOTOR oo Bette s ae 
COMPANY LTD., DAGENHAM. : ‘ 


\ THEYRE SAFE 
4. THEYRE ECONOMICAL 


4 LARGE RANGE OF 
STOCK SIZES 


Technical details 
supplied on request to:- 


PRECAST 


Sales: 1 Victoria Street, $.W.1. Phone: Whitehall 2573 


motes 7 Daceaham Dock, Essex. Phone: Rainham Photographs by kind permission Ford Motor Company Ltd. 
ssex 


Agent for Wales and South-West England: T. L. Lowe, Midland Agent: Fabian |. M. jackson, M.in.B.E., M.1.PI.E., 
B.Sc.Eng., A.M.1.C.E., M.inse.M.E., Davies, Middleton and 11 Leicester Road, Loughborough. Phone : Loughborough 
Davies Ltd., 9 Museum Place, Cardiff. Phone: Cardiff, 3781 and 3543. 56 St. Mary's Road, Manchester, 10. 
2370-1. Phone: FAI 2623. 


ISIN EDY/ 


REGO TRADE MARR 


Benders 


The machine illustrated is the model 
2A BAR Bending Machine for the 
accurate and rapid cold bending, to 
precise measurement, of mild steel 
reinforcing bars up to | 4” diameter. 





1573 F 




















REINFORCE MENT 


























“CONCRETE SERIES” 


For full particulars of this and other Kennedy | BOOKS ON CONCRETE 


Bending Machines, write to.:— 





For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


W. KENNEDY LTD., Dept. C, STATION WORKS, CONCRETE PUBLICATIONS, Led. 
WEST DRAYTON, MIDDX. Phone: West Drayton 2084 14 “Dartmouth St., London, S.W. 
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The use of LENSCRETE is illustrated here in the construction of the boiler house roof at Bankside 
Power Station. Consulting Engineers to the British Electricity Authority : Messrs. Mott, Hay and 
Anderson. Contractors: Sir Robert McAlpine & Sons, Ltd. 


LENSCRETE 


GLASS AND FERRO-CONCRETE 
at Bankside Power Station 
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CIVIL ENGINEERING 


Architect; John W. Poltock, A.R.1.B.A. 
Victoria College, Cairo 


BRAITHWAITE & CO 


ENGINEERS LTD 


London Office : Telephone: WH Itehall 3993 
DORLAND HOUSE REGENT STREET LONDON S.W.1 


Bridges * Wharves ~* Buildings ~* Screwcrete Foundations ~* Pressed Steel Tanks 











CONCRETE 
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EDITORIAL NOTES 


The Theory of Plastic Hinges. 


A THEORY of the behaviour of structures, which has been developed during the 
past decade, is that the failure-load of a statically-indeterminate structure can be 
determined by the introduction of “ plastic hinges ’’. Briefly, the theory is that, 
as the load on a structure increases, the stress at one section of a member will 
become equal to the yield stress of the material and the elastic condition is super- 
seded by a plastic condition. Consequently resistance to bending ceases to increase 
at the section, which acts virtually as a partial hinge, the moment of resistance 
of which is limited to the least bending moment that causes plastic yield. As a 
result the bending moments on the member concerned are redistributed, and the 
redistribution may extend throughout the structure. As the load increases 
further, the plastic condition is reached at another section, the bending moments 
are again redistributed, and so on until the structure fails. The ratio of the load 
required to cause failure to the working load is one measure of the safety of a 
structure, but development of plasticity is accompanied by comparatively large 
strains ; consequently the deformation due to the formation of the first hinge, 
or of any subsequent hinge, may be so great that the structure would no longer 
serve its purpose and the ratio of the load required to cause the critical hinge to 
the working load is the real criterion of the strength of the structure. 

The conception of partial hinges, which makes easy the analysis of highly 
statically-indeterminate structures, may be attractive to designers of monolithic 
reinforced concrete frames, but it is beset with practical difficulties that may not 
be immediately evident. The theory must not be confused with the plastic or 
ultimate-load theory of the resistance of reinforced concrete beams, nor is the 
redistribution of the bending moments exactly the same as the redistribution 
that takes place because of the greater creep of the concrete at sections where, 
under working load, the compressive stress in the concrete is greatest. To allow 
for the latter redistribution it is common to provide resistance at midspan of a 
continuous reinforced concrete beam greater than that required by formule based 
on the elastic theory and to decrease correspondingly the resistance at sections 
near the supports. It is important to draw a distinction between ordinary elastic 
methods of design at working loads and ultimate-load methods. 

The plastic-hinge theory as generally expounded is primarily intended for 
steel structures, but how far it is applicable to reinforced concrete is, in the present 
state of knowledge, problematic. A feature of the plastic-hinge theory that may 
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appeal to many engineers is the fact that it is based on the properties of the 
materials and not entirely on the abstract mathematical considerations inherent 
in the elastic theories. If design is to be based on the properties of a material, 
however, it is obvious that the properties must be known. The strains occurring 
in reinforced concrete are not well established for all likely conditions, and postulat- 
ing the position of the first and subsequent hinges is not easy although it may be 
so in a metallic structure. Consider in this respect the difficulty of calculating the 
bending moments that would just cause plasticity in the common case of a rein- 
forced concrete tee-beam (the width of the compressive flange of which is indefinite) 
and in the same beam with the flange subjected to tension and with compressive 
reinforcement in the bottom of the rib. Mild steel, either in a steel structure or 
as reinforcement in a concrete structure, is entirely elastic at the working load 
and does not generally reach a plastic stage until the stress is about twice the 
design stress. Concrete in compression may, however, exhibit plastic yield, or 
permanent deformation, simultaneously with elastic strain (or temporary deforma- 
tion) at stresses of the same magnitude as the design stresses. The difficulty of 
determining the moment of resistance of a plastic hinge in reinforced concrete is 
therefore evident. In a rectangular reinforced concrete section the concrete 
adjacent to the compressive edge may attain plasticity while that nearer the 
neutral axis is still mainly in an elastic condition. This condition is not so 
pronounced in a steel I-beam. 

No theory or speculation of the behaviour of a structural member or an 
assembly of members is likely to be quite correct. First, there are the unpredict- 
able vagaries of the material due, in the case of concrete, to stress, age, creep, 
moisture and thermal movements, fatigue, variation of workmanship, and so on. 
Equally important are the numerous conditions that have to be assumed to make 
a structural analysis capable of being applied to design. The theory which 
embodies the fewest assumptions may be more exact, but it may be too cumber- 
some to be usable. If the results obtained by the application of formule based 
on a theory agree with the results of tests, the correctness of the theory is not 
necessarily proved. If agreement is obtained over a wide range of tests, it can 
be said that the theory results in a good working rule. Such theories are common 
in reinforced concrete, and practice has shown that they can be used satisfactorily 
in design although known to be based on erroneous assumptions. One inherent 
difficulty is that the stresses in a statically-indeterminate structure before the 
application of the load are not known. A common assumption, and one that is 
without doubt far from the truth, is that the unloaded structure is not strained, 
whereas construction story by story or bay by bay produces unknown initial 
bending moments and stresses in the new concrete which are not represented in 
ordinary analyses. Shrinking of the concrete also causes unknown stresses, which 
should be included in a calculation of the total stresses upon which the production 
of a state of plasticity depends. Considerable research is therefore necessary 
before the plastic-hinge theory can be applied with confidence to the design of 
a feinforced concrete structure. 


September, 1951. 








(& Shao ) 


SUBSTRUCTURE AND OIL STORE. 


Substructure and Oil Store at Electricity 
Works. 


THE new power-house at the new elec- 
tricity generating station at Bankside, 
London, is a steel-frame structure with 
brick walls, but there is much concrete 
construction of interest in the substruc- 
ture and ancillary works. About half of 
the power-house is now in course of con- 
struction ; it will have oil-fired boilers and 
will eventually contain four 60,000-kw. 
generators. The oil will be discharged 
from tankers at the wharf (described in 


Fig. 


(85 ft.), and switch house (56 ft.). A 
temporary concrete wall and a cut-off 
wall extend along the fourth side, where 
it is proposed to extend the power-house 
later. The thickness of the main retain- 
ing wall at the ground floor (+ 18-5 ft.) 
is 7 ft. and increases to 1o ft. at the base- 
ment level (— 9°5 ft.), below which it is 
16 ft. thick. The basement floor is 18 in. 
thick and is generally of plain concrete, 
but is heavily reinforced in parts, for 


Permanent Reinforced Concrete Struts and Walings in Excavation for 


Chimney Base. 


this journal for August, 1951) and 
pumped through pipes to a store at the 
rear of the power-house. The cooling 
water flows from the river through the in- 
take tunnel to the deep suction chamber 
behind the chimney-base in the power- 
house. 


Substructure of the Power-House. 


The part of the power-house now being 
constructed is almost surrounded by a 
gravity retaining wall of 1 : 6 plain con- 


crete. The length of the wall along the 
front and back of the building is about 
275 ft., and it extends along one end of 
the boiler house (103 ft.), turbine house 
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example at ducts and around the chimney 
base. The wall and the foundations for 
stanchions and turbine blocks are carried 
down through silt and ballast to London 
blue clay, which occurs at levels varying 
from — 18 ft. to — 30 ft. and on which 
the bearing pressure is generally about 
3 tons per square foot but does not exceed 
4 tons per square foot. The foundations 
for the west annexe, which has no base- 
ment, are 12-in. diameter bored piles 
concreted under pressure. 

The water table is at about 3 ft. 
The retaining wall was constructed in a 
trench within a steel sheet-pile cofferdam. 
Steel-faced timber shuttering was used. 
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SUBSTRUCTURE 


The piling around the outside of the wall 
remains in position but that on the inside 
was extracted after the dumpling had 


Fig. 2.—Permanent Reinforced Concrete 


Struts and Counterforts. 


AND OIL STORE. 


(CONCRETE 


been excavated. For the chimney foun- 
dation the depth of the excavation is 
about 52 ft. below 18-5 ft. Because 
of the difficulty of removing ordinary 
timbering, support for the sides of the 
excavation was provided by reinforced 
concrete walings and struts (Figs. 1 and 2) 
most of which were later built perma- 
nently into the cellular structure of the 
chimney foundation, which incorporates 
the end of the cooling-water intake tunnel 
and penstock shaft. The concrete was 
placed by pump, and timber shuttering 
was generally used 


The Terrace. 

At the rear of the power-house there 
is, at 17°75 ft., an elevated reinforced 
concrete access road, or terrace, about 
300 ft. long and 55 ft. wide (Fig. 5). The 
space below the terrace is excavated to 
— 14:0 ft. and is paved with a 12-in. slab 
The terrace is designed for the heaviest 
Ministry of Transport loading, which is 
135 tons from one vehicle. The 1o-in. 
deck.slab is in panels 13 ft. 6 in. square. 
The transverse supports are reinforced 
concrete beams 24 in. deep spanning about 
13 ft. 6 in. and supported on longitudinal 
steel lattice girders about 8 ft. deep en- 


cased in concrete. The steel girders, 


Fig. 3.—Oil Store. 
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which were provided because they could 
be supplied without delay and facilitated 
the erection of the shuttering for the ter- 
race, span 35 ft. to 41 ft. between 12-in. 
reinforced concrete walls, which have 
pilasters under the bearings of the girders, 
and extend from the deck to a foundation 
block of plain concrete at — 14-0 ft. The 
foundation is 7 ft. wide and extends at 
least 6 in. into the clay. One end of the 
terrace is seen on the right-hand side of 
Fig 3 


AILS OF 


(WALLS AND BOTTOM 
REINFORCED 


2 .N. 
DIVISION WALL’ 














SUBSTRUCTURE 


+ 9-77 FT. 
fs nl 


AND OIL STORE. 


the slab is generally expanded metal, but 
1-in. bars at 9-in. centres are provided in 
two directions under the steel columns 
supporting the reinforced concrete roof 
of the tank. 

The columns, which are set out on a 
grid of 17-ft. squares, have flared heads, 
and the 12-in. roof slab is designed as a 
flat slab carrying earth (sown with grass) 
and an imposed load of too lb. per square 
foot. The slab extends beyond the sides 
of the steel tank to a support on the ex- 
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Fig. 4.—Buttresses of Oil Store. 


Oil Store. 


rhe oil store is adjacent to the terrace 
The oil will be contained in three steel 
tanks each of 1,000,000 gallons capacity. 
The tanks, which are 95 ft. diameter and 
25 ft. deep, are below ground in a pit of 
roughly clover-leaf shape in plan (Figs. 3 
and 5). The bottom of the pit is at 

13-0 ft., and is a 12-in. concrete slab 
the top of which had to be laid level 
within } in. because the steel plates form- 
ing the bottom of the tank are laid directly 
on the concrete. The reinforcement in 
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ternal walls and division walls (Fig. 5) of 
the pit. The external walls are retaining 
walls acting as large horizontal arches 
spanning between four buttresses 

The buttresses (Fig. 4), which are in 
line with the division walls between the 
tanks, are reinforced concrete boxes 15 ft. 
wide, generally 43 ft. long at the bottom 
and 32 ft. 6 in. at the top at 9°77 ft. 
The walls of the buttresses are generally 
3 ft. thick and the cells are filled with 
consolidated material. The bottom is 
5 ft. thick and is taken at least 3 ft. into 
the clay, but, to increase the resistance 
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to horizontal thrusts from the arch walls, 
seven transverse rows of steel sheet-piles 
are driven 6 ft. into the clay below the 
bottom of the buttress and embedded 
3 ft. in the bottom slab. 

The span of each circular-arch wall is 
about 110 ft., and the construction is that, 
below the wall from — 14-0 ft. down to 
clay, there is a concrete cut-oft wall 8 ft. 
thick (Fig. 5). Above 14°0 ft., the 
arch wall is of 1 : 2 : 4 concrete 3 ft. thick, 
and without reinforcement except for a 
depth of about 4 ft. 6 in. at the top 
where a ring-beam is formed by five 14-in. 
bars near both faces of the wall. The 
back face of the cut-off wall extends be- 
yond the back face of the arch wall, and 
was cast against a line of steel sheet-piles 
which are left in position. The space be- 
tween the sheet-piles and the arch wall 
was filled with consolidated filling after 
} in. of asphalt protected by 3-in. clinker 
blocks had been applied to the back of 
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the arch wall. The shuttering for the 
arch walls was three lifts of narrow rect- 
angular steel plates placed with the long 
sides vertically. The shuttering for the 
division walls (Fig. 3) was timber panels 
in some cases, and in others the steel 
plates used for the arch walls but placed 
with the long sides horizontally. The 
concrete was placed by a pump at the 
mixing plant seen in the background of 
Fig. 3. The cement was supplied in 
bottom-opening steel cylinders each of 
which contained 2} tons. 

The roof of the power-house is a 4}-in 
concrete slab reinforced with mild steel 
bars and supported on steel purlins at 
8 ft. 6in. centres. The roof lights are 
of glass-concrete construction in panels 
25 ft. square. 

The consulting civil engineers to the 
British Electricity Authority are Messrs. 
Mott, Hay and Anderson, and the contrac- 
tors are Sir Robert McAlpine & Sons, Ltd. 


Book Reviews. 


**Das Beton A.B.C.”" By A 

edition Berlin 

Price 16 DM 
THIS is more than an introduction to 
concrete It is a complete textbook for 
those responsible for the control of con- 
crete, and includes a survey of research, 
the results of which are summarized in 
the form of rules relating to materials, 
mixing, placing, compaction, and testing. 
Lightweight concrete is dealt with fully. 
There are 243 pages of text, 17 tables, and 
126 illustrations. 


Hummel. Eleventh 
Wilhelm Ernst & Sohn 


I9§!I. 


**Calculo, No Regime de Ruptura, Das Lajes de 
Concreto Armadas em Cruz.”’ By S. Chamecki. 
San Paul Editora Guaira, Lta 1948 


THE tendency in structural analyses to 
consider the load causing failure of a 
structural member to be the basis of 
design, with a suitable factor of safety, 
is discussed, and the author develops a 
method of design for reinforced concrete 
slabs spanning in two directions based on 
their state at failure under different 
loadings and _ conditions of support. 
Tables enable much arithmetical work to 
be avoided, and examples how 
economical designs can be prepared. 
Agreement between theory and practice 
is shown by comparison with the results 
of numerous tests made in Europe. The 
magnitude of the factor of safety required 
under different conditions is considered 


show 
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The book is in the Portuguese language, 
and comprises 100 pages. The method 
by which design is based on the pattern of 
the cracks in a slab at failure is a revival 
of methods put forward many years ago, 
and is being given attention by many 
writers. The obvious inapplicability to 
a reinforced concrete slab of the assump- 
tion in the elastic-plate theory that the 
slab is an infinitely thin plate, and the 
difficult mathematical procedures associ- 
ated with this theory, make it under- 
standable why a simple theory based on 
the actual behaviour of a slab should 
appeal to many engineers. 


** Telai Elastici."’ 
Hoepli. 1951. 


By C. L. 


200 pp. 


Brunoli Milan : 
Price 2000 lira.) 


Tus book deals with a method of analysis 
of elastic framed structures based on the 


position of nodes. As in most purely 
analytical methods the results depend 
upon the solution of several simultaneous 
equations, and one method described is 
that of Banachiewicz which is applied in 
an example to the solution of eleven 
equations ; if the rules are mastered the 
procedure is not complex but takes much 
space. Much of the book deals with 
Vierendeel girders, and there is a section 
on torsion on horizontal frames. There 
are sixteen numerical examples 
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A LARGE JETTY ON SOUTHAMPTON WATER. 


A Large Jetty on Southampton Water. 


HOLLOW PILES 


THE marine terminal (Fig. 1) of the new 
oil refinery for the Petroleum Co., 
Ltd., on Southampton Water at Fawley 
comprises principally an approach nearly 
20 9 ft. long and a pierhead 3200 ft. long 
(Fig. 2 The general arrangement was 
planned by the Standard Oil Develop- 
ment Corporation, who also designed the 
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Fig. 1. 


approach. The detailed design of the 
jetty and the adjoining pumphouse area 
is by Messrs. Christiani & Nielsen, Ltd., 
who also constructed the approach, the 
pierhead, and the pumphouse area. The 
buildings and equipment, including pumps, 
pipes, and hose-handling structures, were 
designed and installed by others. 

The structures contain 637 rectangular 
reinforced concrete piles, 503 cylindrical 
piles, and about 30,000 cu. yd. of rein- 
forced concrete, there being a total of 
3500 tons of reinforcement rhe fenders 
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32 IN. DIAMETER. 


contain 1350 tons of steel. Construction 
commenced in the Spring of 1950 and is 
now complete. 

The pierhead is to accommodate four 
ocean tankers of up to 39,000 tons and 
with a maximum length of about 700 ft., 
requiring a minimum depth of water 
of 34 ft. The principal parts are four 


Part of Pierhead Trestle, and a Berthing Island nearing Completion. 


berthing islands approximately parallel 
to the coast and spaced at Soo ft. centre 
to centre ; a pierhead trestle 2470 ft. long 
parallel to, and 130 ft. behind the front 
of, the berthing islands; four trestles 
connecting the berthing islands to the 
pierhead trestle; two dolphins at each 
end of the pierhead trestle ; the pump- 
house area at the outer end of the 
approach, comprising a parking area, a 
dockmaster’s building, a substation and 
transformer platform, and a pumphouse 
from which salt water is pumped to the 
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refinery ; a berth for coasting ships 250 ft. 
long and three landings for launches on 
the landward side of the pierhead. 

The main parts of the pierhead and the 
structures on the pumphouse area are 
supported on hollow cylindrical piles, and 
the approach is on rectangular piles. 
rhe pierhead trestle carries a 12-ft. road- 
way and two tiers of pipes. Sand-filled 
cylindrical caissons are provided as 
strong-points in the pier to resist the large 


BERTHING ISLAND BERTHING ISLAND 
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SERTHING ISLAND 
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The berthing islands have heavy steel 
fenders with spring buffers, and a fender 
of similar type is being provided on the 
southern dolphin. Sections through the 
approach, the pierhead trestle and the 
strong-point of the berthing islands are 
shown in Figs. 3 to 5 

The cylindrical piles have an outside 
diameter of 32 in., an inside diameter of 
20} in., and a wall 5} in. thick, and are 
designed to resist vertical loads and 


BERTHING ISLAND 
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horizontal forces due to the mooring and 
berthing of vessels. There are twenty- 
two caissons, that is one at each end of 
each berthing island and three in each 
space between the berthing islands, four 
used as dolphins, and one in the berth for 
coasting vessels. There are two bollards 
on each of the caissons between the 
berthing islands and on the southern 
dolphin, one on each of the other caissons 
of the pierhead trestle, two on each of the 
caissons on the berthing islands, and two 
on the deck between these caissons. 
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moderate horizontal forces such as wind 
pressure on the trestles. Tests show that 
the piles can be assumed to be fixed abont 
10 ft. below the sea-bed. 

The cylindrical caissons, the heights of 
which are from 60 ft. 6 in. to 67 ft., have 
bottom slabs stiffened by beams. The 
cylindrical form of the walls is the most 
economical as it results in the smallest 
bending moments from the filling. Two 
sizes of caisson are used, one of 36 ft. 
outside diameter with 9-in. walls, and one 
of 40 ft. diameter with 10-in. walls. 
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Berthing Islands and Connecting 
Trestles. 





Each berthing island has two 40-ft. 
caissons placed at 196 ft. centres with a 
trestle on cylinders between them, and 
another trestle connects the island to the 
pierhead trestle. A deck-slab generally 
12 in. thick covers the caissons and 
trestles between the caissons at the same 
level as the road on the connecting trestle 
The pipes are carried on beams 8 ft. 5 in. 
below the deck. The deck on the trestle 
is 30 ft. wide at the caissons and 35 ft. 8 in. 
wide at the centres of the islands. Fora 
width of 3 ft. 104 in. at each side the slab 
is 15 in. thick. Kerbs 12 in. high are 
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way 2 ft. 6 in. wide. The struts and the 
gangway were also precast. The frames 
are at 20 ft. centres in the three central 
spans and at 16 ft. centres in the three 
spans at each end. The four frames at 
the centre are of heavier construction 
than the others. 

Each precast frame in the connecting 
trestle is supported on four cylindrical 
piles at 20 ft. centres, the frames also 
being at 20 ft. centres. The beams sup- 
port the pipes, and cast-in-situ beams 
between the two central piles carry the 
road. Connection is made to the frames 
of the berthing islands by four precast 
struts, one above each row of cylindrical 
piles 
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Fig. 3.—Cross Section of Approach. 


provided around the deck, and 18 in. 
high along the road on the connecting 
trestle. An expansion joint is provided 
between the connecting trestle and the 
pierhead trestle, but the berthing island 
and the connecting trestle are a single 
structure without joints, most of the 
horizental forces on them being resisted 
by the caissons. Calculation showed that 
thermal expansion and contraction of the 
deck of the berthing islands will not cause 
any large additional stresses, as the cais- 
sons can deflect due to elastic deformation 
of the sea-bed. 

The frames of the _ berthing-island 
trestle are precast and each is supported 
on two cylindrical piles. The tops of the 
frames are connected by the deck-slab and 
the lower parts by two struts and a gang- 
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A lower slab near the top of each caisson 
(Fig. 5) acts as a cover to the sand filling 
and stiffens the walls against the forces 
from the fenders as the spring buffers are 
attached at this level. The wall of the 
caisson between the lower slab and the 
top deck was cast in situ and forms a cir- 
cular space between the two slabs. The 
space is divided by a wall which acts as 
a deep beam to support the secondary 
beams of the two slabs. Access is pro- 
vided to the space by openings in the wall 

Four fenders are placed on the front 
of each berthing island, two between and 
two on the caissons. Each consists of a 
welded steel frame faced with 12-in 
square greenheart rubbing strips sup- 
ported on 24-in. by 12-in. steel piles. 
The frames are assembled away from the 
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site and lowered complete in front of steel 
piles, to which they are connected by 
welding above water and by bolts below 
water. Coil-spring buffers are placed 
between the piles and the concrete 
structure. The rubbing strips extend 
from the underside of the deck to about 
15 ft. below low water. Each steel pile 
weighs about 7 tons and was driven by 
a floating pile-driver. The frames weigh 
about 55 tons each and were carried while 
suspended from a floating crane from the 
works at Southampton, where they were 
made, directly to their position ‘n the 
jetty 
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cast struts in addition to the connection 
formed by the road and the precast 
gangway. The frames, which are gener- 
ally at 20 ft. centres, resist the wind forces 
acting at right-angles to the axis of the 
trestle, so that bending moments are 
produced on the cylinders. Forces par- 
allel to the axis of the trestle, such as those 
due to friction between the pipes and 
their supporting frames caused by ex- 
pansion and contraction, are transmitted 
to the caissons through the struts and the 
road slab, and the reinforcement in the 
struts is therefore greatest at the caissons 
and least at the expansion joints 
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Fig. 4.—Cross Section 


Pierhead Trestle. 


The pierhead trestle is 2470 ft. long and 
connects the berthing islands with the 
approach rransverse beams with over- 
hanging ends carry pipes at two levels 
as in Fig. 4. A road is carried on the top 
beams on the seaward side and a gangway 
on the landward side of the lower beams 
An expansion joint is provided between 
the pierhead trestle and the approach, and 
the pierhead trestle is divided by expan- 
sion joints into sections from 230 ft. to 
300 ft. in length. There is an expansion 
joint in each space between the caissons, 
so that each section is tied to one caisson 
only. The caissons are 36 ft. diameter 

Each frame of the trestle was precast, 
is supported on two cylindrical piles, 
and is connected longitudinally by pre- 
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of Pierhead Trestle. 


The caissons are designed to resist the 
pulls on the bollards and the forces carried 
over from the part of the trestle to which 
the caisson is connected. The pipes are 
anchored to the concrete structure at 
some of the caissons, and forces due to 
the anchorage are thereby added to the 
forces previously mentioned 


Dolphins. 

The two dolphins at the northern end 
and one dolphin at the southern end of 
the pierhead trestle are more or less of 
the same design, being a 36-ft. diameter 
caisson covered by a concrete deck. A 
bollard on the seaward side of the caisson 
is anchored to a block of concrete under 
the deck. The other dolphin at the 
southern end is a turning dolphin of 
special design, being a 40-ft. diameter 
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caisson with a concrete deck, two bollards 
on the seaward side, and a large fender 
comprising five spring-fenders similar to 
those on the berthing islands. 





Berth for Coasting Vessels. 

The deck of the berth for coasting 
vessels on the landward side of the pier- 
head trestle is supported on a 36-ft. 
caisson and six cylinders filled with con- 
crete. A fender of 16-in. by 12-in. steel 
piles with 12-in. by 12-in. steel walings 
and rubbing strips of greenheart is fixed 
along the front, which is 86 ft. long 


Substructure of the Pumphouse Area. 


The dockmaster’s building, which is 
94 ft. by 33 ft. and of two stories, is on a 
concrete deck alongside the road. The 
parking area in front of the building is 
108 ft. by 38 ft The road at the outer 
end of the approach is similar to that on 
the pierhead trestle. The pipes from the 
approach are carried under the deck of 
the parking area and on the outer end 
of the approach to the pierhead trestle. 
The substructure of the dockmaster’s 
building, the parking area, and the outer 
end of the approach is separated by 
expansion joints from the pierhead trestle, 
the approach, the substation, and the 
pump-house, and is supported on hollow 
cylindrical piles. Horizontal forces from 
wind and friction between the pipes and 
their supports are resisted by the bending 
of the piles. Large capping beams are 
placed at the lower level on the hollow 
piles, which with the beams form a series 
of rigid frames. The decks are supported 
on 16-in. square columns extending above 
every hollow pile, extra columns between 
the piles being provided under the beams 
carrying the walls of the dockmaster’s 
building. The columns are designed to 
resist the vertical loads combined with 
the horizontal forces from wind and 
friction of the pipes. The lower tier of 
pipes under the parking area is supported 
directly on the capping beams, and the 
upper tier is carried on beams supported 
on the columns. 

The deck of the substation and trans- 
former platform is at the same level as 
the parking area, but the deck of the 
pumphouse is lower. The capping beams 
below the deck of the substation and 
transformer platform are a little lower 
than the pumphouse deck, to which they 
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Fig. 5. 
Berthing Island. 


are connected. The pumphouse is sup- 
ported directly on hollow piles, and the 
decks of the substation and transformer 
platform are carried on columns supported 
on piles. The basin below the deck of the 
pumphouse and the forebay is enclosed 
by steel sheet-pile walls. Water enters 
the forebay through a concrete flume 
extending to the pierhead trestle. The 
sheet-pile walls, the design stresses in 
which are small to allow for the risk of 
corrosion, are designed to resist differ- 
ences between the pressure of water and 
earth outside and inside the walls, the 
horizontal reactions to which are provided 
by the deck and a layer of concrete on the 
bottom of the basin. The vertical and 
horizontal loads from the superstructure 
due to dead and live loads, wind, and the 
pressure of water currents are assumed to 
be resisted by the piles. It is not intended 
to fill the trench around the walls, but 
possible filling by sedimentation is 
assumed in the design. The pump basin 
is 27 ft. by 69 ft. and the forebay 8 ft. by 
66 ft. The sheet piles are 76 ft. long and 
were driven by a floating pile-driver 35 ft. 
below the dredged level of the sea-bed. 
The 2-ft. slab at the bottom of these 
chambers was deposited through an 8-in 
tremie. 

The concrete flume is 


130 ft. long, 
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Cross Section of Strong-point of 
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10 ft. wide and 6 ft. high. It is supported 
on four frames each comprising two hollow 
piles and two precast beams one below 
and one above the flume. The flume was 
cast in a dry dock, the ends were closed 
by timber bulkheads, and it was towed to 
the site. Two frames placed about one- 
fifth of its length from the ends carry the 
weight of the flume, and the other two 
frames resist horizontal forces only ; this 
arrangement allows the bending moments 
on the flume due to dead load to 
calculated more exactly 


be 


The Approach. 


The approach is 1900 ft. long and is 
divided by expansion joints into sections 
of 200 ft. The structure comprises 
99 frames, generally at 20 ft. centres, and 
a reinforced concrete substructure. Each 
frame is supported on 14-in. by 16-in. 
reinforced concrete piles varying in 
length from 55 ft. to 85 ft. A heavy 
piled anchor-frame is provided at the 
centre of each section. For the first 
800 ft. there are four vertical piles in each 
frame, the anchor-frames having three 
vertical piles and 18 inclined piles. 
Beyond 8oo ft. there are five piles, of 
which two are inclined, in an ordinary 
frame. The piles are connected trans- 
versely at the top by a cast-in-situ 
capping beam. Strutting longitudinally 
is effected by precast reinforced concrete 
beams connected at each end to the 
capping beams. The cast-in-situ super- 
structure comprises a 14-ft. road, a 4-ft. 
gangway, and reinforced concrete beams 
supporting the pipes. The road and 
beams are carried on columns supported 
on the capping beams. 


Design Data. 
Concrete of two qualities was used, one 
having a strength at 28 days of 3500 lb. 
per square inch for members above water, 


Standards 


A NEw British Standard No. 1757 (1951), 
““ Power-driven Mobile Cranes,’’ deals 
with slewing and non-slewing mobile, 
semi-mobile, and portable cranes mounted 
on wheels, endless-tracks, or lorries. 
British Standard No. 327, Part 1 (1951), 
“* Power-driven Derrick Cranes,’’ which 
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and the other having a strength of 4500 lb. 
per square inch for members below water, 
such as the cylinders, piles, the walls and 
bottoms of the caissons, and the flume. 
The thickness of concrete over the main 
reinforcement is at least 2} in. below 
water and at least 2 in. above water. 
The working compressive stress in con- 
crete of the greater strength is 1570 lb 
per square inch and the shearing stress 
105 lb. per square inch; the correspond- 
ing stresses for concrete of the lower 
strength are 1350 lb. per square inch and 
go lb. per square inch. 

The deck of the parking area, the 
berthing islands, and roads are designed 
for an imposed load of 300 lb per square 
foot. Alternatively the live load on the 
parking area is a lorry of 40,000 lb. gross 
weight plus 30 per cent. for impact, and 
on the road on the pierhead trestle a 
lorry of 20,000 lb. gross weight. The 
gangways are designed for a live load of 
100 lb. per square foot. As previously 
mentioned, the structures are also 
designed to carry the pipes and resist 
the frictional forces due to the expansion 
and contraction of the pipes 

The pressure of the wind is assumed to 
be 25 lb. per square foot, the exposed 
area being assumed to extend fr 
above the roads 

The pull from hawsers is assumed to 
be 60 tons on each bollard. The fenders 
on the berthing islands are designed to 
withstand the forces imposed by the 
berthing of 26,o00-tons tankers. 

The working tensile stress in mild 
steel bars is 18,000 lb. per square inch in 
the main reinforcement in beams and 
16,000 lb. per square inch in reinforce- 
ment resisting shearing force. The com- 
pressive stress in reinforcement in columns 
is 14,000 lb. per square inch. 

In a later number it is hoped to describe 
some of the methods of construction 
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has been revised, deals with Scotch- 
derrick, guy-derrick, and tower-derrick 
cranes. Both standards (price 6s. each 
from the British Standards Institution) 
specify factors of safety for the design of 
various parts, and requirements of 
stability and testing are given. 
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WALLS AT LONDON AIRPORT. 


Multiple-Story Buildings with Precast Walls 
at London Airport. 


THE accompanying illustrations show 
Stages in the construction with precast 
slabs of buildings of two and three stories. 
The buildings, which are at London Air- 
port, are a departure building (Fig. 1), a 
three-story office building (Figs. 3 to 5), 
and four two-story office buildings. The 
departure building is 221 ft. 3 in. long and 


32 ft. 9 in. wide, and the three-story office 


Fig. 1. 


swan-neck jib, and placed directly in a 
vertical position around a temporary jig 
to which they were secured with wire 
during the placing of concrete between 
the vertical edges of the slabs The jig 
is erected on the floor of the story being 
built and comprises timbei and 
horizontal beams The posts are at 
about 10-ft. centres and are held vertically 


posts 


The Departure Building. 


Fig. 2.—Departure Building During Construction 


building is 121 ft. 3 in. long and 32 ft. gin. 
wide 

The precast reinforced concrete slabs, 
which form the exterior walls and are 
similar to those used for houses as 
described in this journal for ‘September, 
1947, are 74 in. thick, 5 ft. wide, and 
8 ft. 3 in. high in the three-story building 
and 11 ft. 3 in. high in the lower story of 
the departure building. The slabs, which 
have openings for windows where neces- 
sary, were made in a factory and taken 
to the site on lorries from which they were 
lifted by a mobile crane, having a 50-ft. 
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by diagonal steel tubes. The beam is 
placed at the level of the window heads 
on steel angles projecting horizontally 
from the posts. The front face of the 
beam coincides with the back face of the 
wall. A slab 11 ft. 3 in. by 5 ft. without 
an opening weighs 18 cwt., and a similar 
slab 8 ft. 3 in. high weighs 13-3 cwt. The 
minimum age of the slabs at the time of 
erection was three weeks. The propor- 
tions of the concrete are 1:1}: 3, the 
aggregate being graded from 3 in. down- 
wards. The concrete was consolidated by 
vibration. 





PRECAST WALLS AT LONDON AIRPORT. 


Fig. 3. 





Fig. 5.—Third Story of Office Building. 


Se ple mber, 
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The vertical edges of the slabs are 
recessed, two adjoining recesses forming 
a rectangular cavity in which reinforce- 
ment was inserted and which was filled 
with fine concrete. At each corner of the 
buildings there is a cast-in-situ column 
19 in. by 7} in. (Figs. 4 and 5). Wooden 
shutters for three sides of the column 
were wired to the jig, the shuttering for 
the fourth side being formed by the ends 
of the slabs. Concrete cast in wooden 
shutters also forms the surrounds of the 
doors (Fig. 3). 

Fixing plugs for steel window frames 
are embedded in the slabs. Concrete 
window sills were precast separately. 
Partition walls are generally of clinker 
blocks, and metal ties projecting from the 
joints between two wall slabs secure the 
partitions to the exterior walls. Similar 
ties project from the interior columns. 

The 6-in. slabs of the upper floors and 
flat roof were cast on shuttering formed 
by adjustable steel beams of triangular 
cross section. The edges of the floor slabs 
appear externally as a stringcourse, and 
the roof slabs overhang to form eaves cast 
in wooden shuttering (Fig. 1). The floor 
and roof slabs are supported by the 
exterior walls and g-in. square beams, 
supported at ro-ft. centres on cast-in-situ 
columns, approximately along the centre- 
line of the building. The beams were 
precast in lengths of 8 ft. 10 in. and have 
sloping ends which bear on projections 
having similar sloping faces and cast 
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monolithically with the columns. The 
faces of the beams were hacked to form 
a key for plaster. The roof slab is 
covered with a layer of aerated concrete 
of an average thickness of 2} in. and two 
layers of two-ply bituminous felt. 

No scaffolding was used except at the 
corners. The mobile crane was used to 
hoist concrete and other materials. The 
mixture of the concrete cast in situ is 
I cwt. of cement, 2} cu. ft. of fine aggre- 
gate, and 4} cu. ft. of coarse aggregate 
graded from } in. to *% in. The cast-in- 
situ reinforced concrete work is designed 
in accordance with the British Standard 
Code of Practice No. 114. The rein- 
forcement is mild steel. 

The two-story departure building, the 
area of which is 7246 sq. ft., was com- 
pleted in sixteen weeks. The first story 
of the three-story office building, including 
the first floor but excluding the ground 
floor and foundations, took three weeks, 
and the second and the top stories four 
weeks each, the total time for the con- 
struction of this building of 3971 sq. ft. 
being eighteen weeks, of which seven 
were occupied in clearing the site and 
constructing the foundations. The aver- 
age number of men employed was 160, 
some of whom were working on the four 
other office buildings. 

The buildings were designed by the Air 
Ministry in collaboration with the con- 
tractors, Messrs. Wates, Ltd., who made 
the precast members at their own factory. 


Periodicals on Prestressed Concrete. 


THE progress of the use of prestressed 
concrete has resulted in the publication 
of at least two periodicals on the subject. 
One of these, entitled ‘‘ Hormigon Elas- 
tico,”” is printed in the Spanish language 
and has been published in Buenos Aires 
for nearly three years. No. 1 of a journal 
entitled ‘‘ Precontrainte ’’ has now been 
published in Belgium by Science et Tech- 
nique, 21 rue Newton, Brussels, under 
the auspices of Professor G. Magnel. 
Articles are printed in the language of the 
author, and abstracts are generally given 
in English and French. The first article, 
by Mr. K. P. Billner (U.S.A.), describes 
a method of anchoring prestressing wires 
within a concrete member and applying 
the prestressing force at the middle ; this 
is printed in the English language with 
a summary in French. An article by 
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M. Willy Kern on the uses of prestressed 


concrete in the north of France is in 
French only. M. Henry Lossier gives a 
long account of the state of compression 
that can be imparted to concrete by the 
use of cement with expansive properties ; 
this is printed in French and has a brief 
summary in English. Tests on the fire- 
resistance of prestressed concrete are des- 
cribed by Mr. G. Baar (Holland) in the 
Dutch language, and short summaries 
are given in English and French. The 
last two of the 48 pages of this number 
give a bibliography of recent articles and 
other publications in America and Ger- 
many on prestressed concrete. It is 
proposed to publish two numbers in the 
first year, and fourthereafter. The annual 
subscription rate is 140 Belgian francs 
(about {1 sterling). 
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Precast Concrete North-light Roof Trusses. 


Tue roof of part of the factory of Adhesive 
Tapes, Ltd., at Elstree, comprises precast 
concrete north-light trusses and purlins 
supporting asbestos-cement sheeting and 
glazing. In parts where the fire risk is 
great the flat roof is a solid cast-in-situ 
reinforced concrete slab. Permanent ex- 
terior walls are of cavity brickwork, but 
walls which will be demolished when the 
buildings are extended are of hollow con- 
crete blocks. The walls of the boiler 
house are mainly of glass between exposed 
rectangular reinforced concrete frames of 


concentric on bases generally 4 ft. square. 
The bottom of the column, which has a 
rough surface, is set in a cavity in the base 
in which it is held temporarily by steel 
gusset plates. The plates are 
after the column has 
the cavity. 

To avoid the need to provide struts and 
ties to resist horizontal thrusts during 
erection, the frames considered to 
be freely supported at this stage of the 
construction and to carry only their own 
weight and that of two purlins erected at 


removed 
been concreted in 


were 





Fig. 1.—Roof under Construction. 


41 ft. span and about 25 ft. high sup- 
porting a cast-in-situ reinforced concrete 
roof slab of low pitch. 

The area covered by the north-light 


roof of one building (Fig. 1) is about 
100 ft. by 133 ft. The reinforced con- 
crete frames (Fig. 2) span 33 ft. 4 in., 
and are at 12 ft. 6 in. centres. Alternate 
frames are supported on columns arranged 
on a grid of 25 ft. by 33 ft. 4 in., and 
intermediate frames are supported on pre- 
cast concrete valley beams. The frames 
are 6 in. wide, the more steeply sloping 
rafter being 13} in. deep and at an angle 
of 60 deg. The other rafter is 15 in. deep 
and at an angle of 30 deg. 

The interior columns A (Figs. 3, 4, 6), 
which are 12 in. square and were precast, 
are designed to act only as props, and are 
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the same time to provide lateral restraint. 
The ends of the frames rest in pockets in 
the columns and valley beams, sufficient 
space being provided to allow the frame 
to spread so that vertical forces only had 
to be resisted by the columns. When all 
the frames had been erected, the joints 
at the ends of the frames, through which 
}-in. bolts pass, were filled with stiff grout. 
Subsequent loads due to the remainder 
of the purlins, roof sheeting, glazing, and 
other dead and live loads are carried by 
the frames acting as a series of continuous 
arches, the horizontal components of the 
thrusts being transmitted through each 
frame to the head of the exterior columns. 

The exterior columns B and C were 
cast in situ and act as vertical cantilevers, 
their bases being designed accordingly. 
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Typical sizes are: Column B, 16 in. by 
14 in., 2 ft. 3 in. eccentric on a base 
7 ft. 6 in. by 4 ft.; this column carries 
part of the flat roof of the office in addi- 
tion to the north-light roof. Column C, 
20 in. by 15 in., 2 ft. 6 in. eccentric on 
a base g ft. by 5 ft.; this column is 
designed to carry a future extension of 
the north-light roof (Fig. 3). 

The precast reinforced concrete purlins 


Fig. 4. 


Lifting a Column. 


Fig. 5.—Lifting a Truss. 


are ell-section with 1-in. stiffening gussets 


at 3-ft. centres. Generally the depth is 
63 in., the width 5 in., and the thickness 
of the web and flange 13 in. Details of 
the connection to the frames are shown 
in Fig. 2. The precast valley beams are 
18 in. deep, 12 in. wide, and 24 ft. 5 in. 
long. They are supported on corbels on 
the heads of the columns (Fig. 1), to 
which they were clamped temporarily dur- 
ing erection. Two additional {-in. rein- 
forcement bars embedded in concrete cast 
in situ over the columns ensure continuity. 

The volumetric proportions of the con- 
crete are 1:2:4 in the columns and 
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I: 1}: 3 in the frames, purlins, and valley 
beams. The minimum crushing strength 
at 28 days is 3000 lb. per square inch for 
I: 2:4 concrete and 3750 lb. per square 
inch for 1: 14: 3 concrete. The working 
stresses are in accordance with the British 
Standard Code No. 114 (1948). 

The precast columns, each of which 
weighs about 14 tons, were made at the 
site and were erected by an 8-tons mobile 


Fig. 6.—Erecting a 
Column. 


crane. For unloading the columns were 
slung from two points (Fig. 4), and for 
erection a steel shackle was attached 
near the head (Fig. 6). The part of the 
column embedded in the foundation was 
roughened and the space around the 
bottom filled with 1:2 mortar. The 
shuttering for the columns cast in situ 
was lined with resin-bonded plywood, and 
had steel clamps. The moulds for the 
precast members were lined with hard- 
board and in some cases with plywood. 

The frames were cast on the site in 
stacks of ten (Fig. 5) in a deep timber 
mould lined with hardboard, separation of 
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the castings being effected by a sheet of 
hardboard. No frame was erected until 
at least three weeks after casting. Before 
being lifted off the stack, each frame was 
stiffened by a tie of double steel channels 
to prevent the rafters spreading and to 
relieve the frame of stress during hand- 
ling. Each frame weighs about 2$ tons, 
and was transported and erected by the 


Standard for Testing Aggregates. 


British Standard No. (1951), 
‘ Sampling and Testing of Mineral Aggre- 
gates, Sands, and Fillers ’’ (price 6s. from 
the British Standards Institution), has 
been revised to correlate the methods of 
testing aggregates for concrete, mortar, 
asphalt, and bituminous macadam. _In- 
structions for sampling and methods of 
sieving are given in greater detail. A 
new method of determining the amount of 
clay, silt, and dust is given, but the two 
methods given in the previous issue are 
retained. A new thickness gauge is made 
of thin plate so that curved particles of 
aggregate do not cause so much difference 
in the results of sieving and gauging 
tests. The absorption and density tests 
of specimens of rock are omitted, but the 
corresponding tests on aggregates are 
altered and require periods of dry and 
soaking of only 24 hours each instead of 
72 hours. Although the abrasion test is 
not considered to be satisfactory it is 
retained pending the development of a 
better method. A new impact test on 
}-in. chippings is specified. Attrition 
tests on I-in. and }-in. stone are omitted, 
and the crushing-strength test is now 
applied only to solid rock, but the test to 
determine the aggregate crushing value is 
retained. Tests for slag and clinker are 
omitted as they are given in other 
standards 


Si2 


Fire Resistance of Prestressed 
Concrete. 


In “‘ Precontrainte,’’ No. 1, 1950, Mr. G. 
Baar describes a test to determine the 
resistance to high temperature of a pre- 
stressed concrete tee-beam, 38 ft. long 
and 25 in. deep, prestressed by a Blaton- 
Magnel cable of twenty-four 0-2-in. wires. 
The beam, the age of which was six 
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crane. The crane slings were attached at 
three points, timber packing being pro- 
vided to prevent damage to the concrete. 

The architect is Mr. E. F. Peat, 
A.R.I.B.A., and the designers of the 
reinforced concrete work are the British 
Reinforced Concrete Engineering Co., Ltd. 
The contractors are Messrs 
& Son, Ltd. 
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months, was placed in a firebrick trough 
and heated from the bottom by twenty- 
two gas burners. Thermo-couples were 
embedded in the beam, which was loaded 
with concrete blocks equal in weight to 
the design load 

The highest temperature reached at the 
bottom of the rib was 1310 deg. F., the 
temperatures at the level of the cable at 
the same time being from 450 deg. F. and 
520 deg. F., and at the top flange 212 deg. 
F. Deflections up to 7-6 in. occurred. 
After the test no deformation or displace- 
ment of the wires or anchorages was 
observed ; the ends of the cables were not 
damaged, nor was the quality of the wire 
affected. 

The author’s conclusions from this test 
and other investigations are: (1) A cover 
of concrete 2 in. thick and efficient grout- 
ing provide sufficient protection for the 
cable at temperatures up to 1475 deg. F. 
(2) The compressive and tensile ‘strengths 
of high-quality concrete decrease con- 
siderably when the concrete is exposed to 
high temperatures. (3) The behaviour 
of a specimen during a fire-resistance test 
is not a dependable guide to the behaviour 
of a specimen of very different size. 
(4) The additional deflection during a 
fire-resistance test depends largely on the 
magnitude of the load carried during the 
test. (5) Complete failure of a _ pre- 
stressed concrete member is not expected 
in case of fire, but large deflections are 
more likely to occur than in a reinforced 
concrete member. 


Change of Address. 


Messrs. Leslie Turner & Partners, 
consulting engineers, have removed to 
6 Grove Road, Sutton, Surrey (telephone 


Vigilant 0042). 
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Design of a Helical Staircase. 


THE design of a helical reinforced con- 
crete staircase at the Royal Festival Hall, 
London, was described by Mr. E. O 
Measor and Mr. D. H. New in the Journal 
of the Institution of Civil Engineers for 
May, 1951, from which the following is 
abstracted by permission 

















method. The effects of uniform and con- 
centrated loads were checked by an elastic 
model. The calculations are as follows. 

It is assumed that the total load on 
each tread (including the weight of the 
appropriate part of the helical 
concentrated at its centre of 


rib) is 
gravity at 


Centre-line of 
dead and live loads 


_— Centre-line of 
RC. riser 


y Upper-landing 





: 
- 
4 


he 


740 


Che staircase (Fig. 1) is 12 ft. high and 
has an internal radius of 2 ft. 9 in. The 
helical rib is rectangular in cross section 
and is 2 ft. wide and 12} in. thick. The 
treads are about 5 ft. long and are pre- 
cast in terrazzo. They are bolted to the 
rib beyond which they cantilever about 
2 ft. 6in. This design gives an appear- 
ance of lightness and provides a cross 
section suitable for resisting torsion. The 
stresses in the rib due to the uniform load 
are calculated by the strain-energy 
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Fig. 2.—Loading Diagram (simply 
supported at ends). 


radius FR from the axis of the helix. The 
problem for distributed load, therefore, is 
that of a helix of radius r subjected to a 
line load applied on a concentric helix of 
radius Rk. The helix turns through an 
angle of 240 deg. The solution depends 
on the restraint at the ends of the helix. 
It is seen in Fig. 2 that if the ends are 
simply supported, that is, no bending 
moments or torque are applied, the total 
load W produces an unresisted moment 
about the axis AB. Therefore the 
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simplest system of support comprises 
equal and opposite horizontal forces H 
and vertical forces V, and V, at points 
A and B respectively, and a moment 
about axis AB. The division of the 
vertical load between V, and VY, depends 
on the relative stiffness of the upper 
and lower supports; it is assumed that 
V,=V, V. 
The bottom of the staircase is sup- 
ported by a slab which provides full 
restraint against rotation about a ver- 
tical axis, but which offers little restraint 
against rotation about horizontal axes. 
The top is supported by a shallow beam 
which resists fully rotation about a vertical 
axis and probably offers some resistance 
to torsion. For simplicity of calculation, 
it is assumed first that the only forces 
acting at the ends of the helix are the 
vertical reactions V, the horizontal reac- 
tions H, and moments M about vertical 
axes 

If the total load per unit lengthon plan 
applied at radius RF is w, the total load W is 


Centre-line of 


A HELICAL STAIRCASE. 


n , 
“Rw, which acts at the centroid of the 


Vv 
arc ab, that is, at a radius of 3‘ 3p on 


the axis of symmetry 
forces vertically, 


47 
Resolving the 


W 2aRu 


,©6=CtC<( SS 


Taking moments about the 


axis through A, 


V 
Hh = W|_ +3 3p]. 
47 


V 
: 3p | 
4-7 


moments about the axis of the 


horizontal 


Therefore, H = 


Taking 
helix, 


2M = 2Hr sin 60 d2g 


Therefore, 


hy 





dead and live loads 


Centre-line of 


C. riser 


(c) 


Load ' 





ee ee 





ELEVATION 


Fig. 3.—Loading Diagrams. 
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Therefore, with a system of orthogonal 
axes at any point O on the helix, the 
bending moment about O, is 


3 a 
—Hh6 cos (0 _ ) 
47 6. 


6 
2wk? sin? 
> 


- 





2n 
3 Rrwsin@ . (1) 


bending moment about QO, is 


Hr cos (0 _ 2) cos ¢ 
) 


3 a 
sin af — Hh6 sin (0 - ) 
47 6 


wh(ré R.sin 6) 


> 


22 
: Rw(r y COS 0) | 


The bending moment about QO; is 


cos 6[3.ni0 sin (0 “4 


wkR(r6é R sin 6) 


yu (y — r cos 0) | 


n\ . 
Hr cos( *) sing , 


h 
in which ¢ is tan 3 
477 


The numerical values are : 
y = 3°75 ft., kh = 12 ft., and w = 1161 Ib 
per foot. Substitution in equations (1), 
(2), and (3) gives the bending moments 
about the principal axes and the torsion 
at all points in the helix 

For non-uniform load the method 
applies if w is given different values 
according to the loads on the various parts 
of the helix. An investigation made of 
the case when only half of the staircase 
is loaded showed that at no point do 
the stresses exceed those due to the total 
uniformly-distributed load. 

The calculation assumes the least re- 
straint at the ends of the helix, but since 
the supports exercise considerable, but 
indeterminate, restraint, the staircase is 
also analysed on the assumption that the 
ends are completely fixed. When the 
staircase is uniformly loaded, the analysis 
is much simplified from consideration 
of symmetry. For example, a vertical 
shearing force F can exist at the central 
section of the helix when the load acts 


R= 4°07 . 
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downwards [Fig. 3 (a)}. If the direction 
of the load is reversed, as in Fig. 3 (6), 
the direction of this shearing force is 
reversed so that the vertical shearing force 
at the central section is — F. If the 
helix is then rotated through 180 deg. 
about the radial axis of symmetry through 
the midpoint, the case in Fig. 3 (c) is 
obtained, when the load acts downwards 
and the vertical shearing force is F. 
But case (c) is identical with case (a) 
because of the symmetry of the helix, 
so that, while in case (a) a downward 
load produces a shearing force + F, it 
follows that the same load produces a 
shearing force — F in case (c). There- 
fore + F = F, that is, F o, and in 
consequence such a shearing force cannot 
exist at the midpoint 

Considering the case of a_ possible 
bending moment M about the radial axis 
through the midpoint of the helix [Fig. 
3 (d)), if the load is reversed case (e) is 
obtained and, if the helix is rotated about 
the radial axis of symmetry, case (f/f) 
follows. Comparing cases (d) and (f), 

M = M, and it is therefore possible 
for M to exist. 

By considering similarly all other 
possible stress resultants at the midpoint, 
it can be shown that the only possible 
forces at this point are the bending 
moment about the radial axis M and the 
radial shearing force H, which can be 
treated as redundants [Fig. 3 (g)|, and 
the problem solved by the strain-energy 
method. 

At any point O on the centre-line of 
the helix, the bending moment about the 
horizontal radial axis O, is given by 


M, = —[M cosy + 7 tan ¢Hy sin y 


v 
- | wR? sin (y — a)da 
0 


= — (wR? + (M — wR?) cosy 
rtan¢Hysiny). . (4) 


Similarly, the bending moments about 
the axes Os and ©; perpendicular to O, 
are given by 
M, = (—wRry + (wR? — M)siny 
+ x tan dHy cos y] sin ¢ 
Hr sin py cos ¢ , 
M; = [— wRry + (wR* — M) siny 
+r tan dHy cos y) cos ¢ 
Hr sin py sin ¢ 
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The strain energy 
then given by 


3 (ae 
) 2E!I, 


where J, and J, denote the principal 
moments of inertia of the cross section 
of the helix, C/ the torsional rigidity, and 
E the modulus of elasticity 

Substituting the results obtained from 
equations (4) to (7) In 


ou 
OM 


in half of the helix ts 
(M,)? 


(ate) 
2El, 2C ] 


y sec d d y ° (7) 


1 ) 
O an YU, 
0H 
two linear simultaneous equations are 
obtained for H and M. These values are 
substituted in equations (4) to (6) to 
obtain the principal bending moments 
and the torsion at every point 

Since this method depends on similarity, 
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it is applicable only to symmetrical load. 
The analysis of asymmetrical load is 
more laborious owing to the greater 
number of redundants which do not 
vanish at the midpoint of the helix. 
The model was used to check that asym- 
metrical load did _ not greater 
moments at any point than symmetrical 
load 

As the end conditions are probably 
nearer to simple support than to fixity, 
the staircase was designed to resist the 
moments obtained for simple support, 
extra reinforcement being provided where 
the analysis for complete fixity indicated 
that fixity might produce additional 
stresses 


The authors 





Cause 


inform us that they 
are indebted to Mr. \ \. Morgan, 
A.M.Inst.C.E., for pointing out some 
discrepancies in the equations as origin- 
ally published, which have been corrected 
in this abstract.—Ep 





# Concrete 
BLOCKS 


sear N, lore) 
N° 2 G Type 
block Making Machine 
Power operated 


This machine is capable of making 100-125 
blocks per hour. Designed for the production 
of partition slabs, but by means of additional 
fitments, hollow blocks, etc., can be made. It 
embodies the well-known TRIANCO double 
toggle mechanism for exerting simultaneous 
pressure at the top and bottom of the block or 
slab. Can be supplied with or without jolting 
attachment. 


TRIANCO LIMITED 
Iimber Court, East Molesey, Surrey 


Telegrams : TRIANCO EAST MOLESEY 
Telephone : EMBerbrook 3300. 


Fuli specification 
can be sent on 
application. 


MIL DLS, 


BLOCK-MAKING MACHINES 
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STEEL FORMS 


The multiple system of Steel Shuttering 
for in-situ concrete construction 


STEEL FORMS are being used on many important 


Contracts, Power Stations, Flats, Reservoirs, and also in the 
construction of the Festival of Britain Exhibition. 


THE OUTSTANDING FEATURES are 


Speedy erection with safety, 
Time and labour saving, 

Easily handled and erected, 
Every unit interchangeable, 
Long life with low upkeep, 


First-class design and construction, 
Overcomes timber wastage, 

Repetition construction simplified, 
Minimum cost with maximum efficiency, 
Smooth, accurate concrete surfaces. 


Specifications and Quotations 
on request 


A. A. BYRD & CO., LIMITED 


210, Terminal House, 


Grosvenor Gardens, London, S.W.1. 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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VIBRO PILES 


at Carrington Power Station 


At this site more than 3,000 Vibro piles were 
driven, the pile lengths ranging from 26 to 50 ft. 
All pile tops were finished to the required level, 
a matter of no difficulty with Vibro cast-in-place 
piles. 
Consulting Engineers: C. S. Allott & Son (Manchester). 


General Civil Engineering Contractors : A. Monk & Co. Ltd. 
Sub-contractors for Vibro piling : John Gill Contractors Led. 


Photograph by courtesy of 
British Electricity Authority. 








BRITISH STEEL PILING CO. LTD. 


Kings House, 10 Haymarket, S.W.1. Tel. : Trafalgar 1024/8 Grams. : Pilingdom, Lesquare, London 
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New Cement Works at Shoreham. 


A NEW cement works has been built 
adjacent to the old cement works at 
Beeding, near Shoreham, Sussex, of the 
British Portland Cement Manufacturers, 
Ltd. The new works comprises two 
350-ft. kilns and ancillary plant and 
structures constructed in a chalk quarry, 


the committee of the Institution of Civil 
Engineers for such structures. The new 
works, which |has a capacity of 350,000 
tons of cement a year, has been in opera- 
tion since January last. 

The quarry in which the new works is 
built was formed by excavation for 


Fig. 1.—New Cement Works at Shoreham. 


and offices, canteen, packing plant, rail- 


way sidings together with a wagon- 
tippler and weighbridge on the site of the 
old works adjoining. The old and the 
new works are separated by a road as 
shown in Fig. 1. All the structures, 
some of which are shown in the accom- 
panying illustrations, are designed in 
accordance with the British Standard 
Code of Practice for Reinforced Concrete 
No. 114, or, in the case of liquid-contain- 
ing structures, the recommendations of 
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material used in the old works, and is 
roughly elliptical, 1000 ft. by 800 ft. The 
sides rise steeply all round, and at the 
highest part are about 180 ft. higher than 
the floor. The foundations of the struc- 
tures in the quarry are on good chalk, but 
those on the site of the old works are on 
made-up ground or on piles bearing on 
hard chalk. Borings showed that whereas 
near the road there was good chalk about 
15 ft. below ground, nearer the river it 
was at a depth of 80 ft. or more. The 
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slope is not uniform, and in one case 


borings about 30 ft. apart showed a 
difference of about 15 ft. in the level of 
the chalk. The office block, packing 
plant and silos are on piles varying from 
14 ft. to 74 ft. in length. 


Kiln House and Clinker Store. 


The kilns, which are about ro ft 
diameter and 350 ft. long and are inclined 
at 1 in 24, rotate at about one revolution 
in 50 seconds, and are supported on re- 
inforced concrete piers (Fig. 2), the tallest 
of which are 34 ft. high. The weight of 
the kiln and bed-plate produces a load of 
200 tons on each pier, and the kilns may 
also impose on each pier a_ horizontal 
longitudinal force of about 50 tons and a 
horizontal transverse force of about 
tons at the level of the bedplate due todis- 
tortion of the kiln as a result of abnormal 
conditions such as follow a power failure 
The kilns are in a single-story build- 
ing about 500 ft. long, 87 ft. wide, and 
65 ft. high to the eaves It is of steel 
construction with a corrugated steel roof 
with strips of glazing, and with asbestos- 
cement sheeting and continuous strips of 


100 


glazing on the sides 

Beside the kiln house is a store building 
of the same length and 75 ft. wide and 
separated from the kiln house by an 
annexe 10 ft. wide containing numerous 
conveyors The two buildings are con- 
nected by a flat roof over the annexe at 
eaves level The wind force on both 
buildings is resisted by large trestle 
stanchions on one side of the kiln house 
The foundations of the stanchions are 
only 7 ft. 6 in. long, 5 ft. wide, and to ft 
deep and are embedded in the chalk, and 
thus act as cantilevers to which the 
stanchions are bolted. Advantage is 
taken of the hardness of the chalk to 
provide restraint, thus avoiding a large 
spread footing which would be otherwise 
required to resist the large bending 
moments caused by the wind. 

The electrostatic dust precipitators, 
which are inside the kiln house, are in a 
reinforced concrete structure, of compli- 
cated shape, through which the flue gases 
pass. The temperature of the gases may 
exceed 500 deg. F., and the concrete is 
protected by brick linings on vertical 
faces and hollow tiles on horizontal faces ; 
also, there is an air space between the 
brickwork and the concrete on the outer 
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walls. There is one precipitator for each 
kiln, and each is supported on four pairs 
of columns, each pair being at about 
16 ft. centres longitudinally and 25 ft. 
tranversely. The four central columns 
are 18 in. by 9 in. in cross section, and the 
four corner columns, which are most 
affected by the expansion due to tempera- 
ture of the casing, are small double 
columns each 9 in rhe double 
columns reduce the stresses due to longi- 
tudinal thermal expansion to one-half of 
what they would be if the columns were 
18 in. wide in that direction \ 
platform is carried partly on the precipi- 
tators and partly on the kilnjhouse gable- 
end steel stanchions, and to permit free 
expansion of the precipitators due to 
temperature, and also for movement of 
the kiln house due to wind, the supports 
on the precipitators are provided with 
steel roller-bearings in boxes filled with 
grease. The dust removed from the 
gases falls into hoppers at the bottom of 
the precipitators, and is removed by 
conveyors. 

At the end of the kiln house nearer the 
road, a _ reinforced concrete structure 
about 100 ft. high houses some elevated 
water tanks and an elevated reinforced 
concrete coal bunker of just over 700 tons 
capacity ; the spaces between the columns 
are filled with concrete blocks The 
capacity of the bunker provides sufficient 
storage to keep the kilns operating for 
about two days, thus avoiding the need 
to work the coal-plant on Sundays 

The lower part of the store building 
consists of reinforced concrete retaining 


square 


steel 


Fig. 2.—Kiln Piers. 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


MEMBRANE GURING 


Sales of “‘ Ritecure ’’ are backed by expert technical knowledge of efficient and 
economical concrete curing. Production is under the control of our laboratory 
where extensive tests and research are continually carried on to ensure the 
maintenance of the high standard of our products. 

To ensure efficient application of ‘* Ritecure,’’ we have built up a large fleet of 
power-driven spray units specially designed for spraying ‘‘ Ritecure.’’ These are 
available for hire and are maintained by our fully-equipped service department. 


RITECURE SPRAYING UNIT READY FOR USE 


STUART B. DICKENS 


MANUFACTURER 


LONDON OFFICE: 36 VICTORIA STREET, S.W.1 
TELEPHONE : ABBEY 4930 


WORKS : OLD MILTON STREET, LEICESTER 
TELEPHONE : LEICESTER 30390 
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walls for storage of clinker, and 
gypsum. There is storage space for about 
5500 tons of coal, 1500 tons of gypsum, 
and tons of clinker. The rein- 
forced concrete retaining walls in the 
clinker store (Fig. 3) are up to 4o ft. in 
height and comprise cantilevered but- 
tresses with walls spanning horizontally 
between them, a method of construction 
that proved to be very economical and 
permitted utilisation of the greatest 
storage space. Two grab cranes, each of 
5 tons capacity, are installed on girders 
supported on the main steel stanchions 
The retaining walls are not connected to 
the steelwork, since their deflection would 
cause the stanchions to bend outwards and 
throw the crane track out of alignment 
The reinforced concrete cantilever but- 
tresses are built around the stanchions, 
leaving a between the stanchions 
and the reinforced concrete to allow for 
movement The cranes are used for 
trimming the filling and for taking the 
materials to bunkers from which are they 
delivered to conveyors and taken to 
various parts of the works. The coal- 
retaining walls are only 16 ft. high 
because spontaneous combustion might 
occur if the coal used in cement kilns is 
stacked to a greater height 

At one end of the store building there 
are four large elevated reinforced concrete 
clinker bunkers each of about 260 tons 
capacity and four gypsum bunkers each 
of about 100 tons. capacity These 
bunkers are erected in four pairs, and the 
conveyors underneath are supplied with 
clinker and gypsum in the correct pro- 
portions The conveyors deliver to the 
four grinding mills which, with their 
motors, are in a building about 140 ft 
square adjoining and at right-angles to 
the main store building 


coal, 


15,000 


Spar e 


The Chimney. 


The chimney (Fig. 4) is 300 ft. high and 
has a reinforced concrete outer wall, the 
inside and the outside faces of which taper, 


but the thickness of which varies. At the 
base the wall is 23 ft. 1 in. diameter out- 
side and g in. thick, and at the top it is 
about 13 ft. diameter and 5 in. thick. A 
lining of 44-in. brickwork is provided, 
with a cavity of about 4 in. betweeen the 
wall and lining to reduce the temperature 
of the reinforced concrete wall. The 
lining is in sections, each 36 ft. 9 in. high, 
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Fig. 3.—_Retaining Wall of Clinker 


Store. 


and each supported on reinforced concrete 
corbels on the inside face of the wall 
Holes are provided vertically through the 
corbels so that the cavities are connected, 
and inlets through the wall allow fre: 
circulation of fresh air which helps to keep 
the cavity cool The gases from cement 
kilns have a high moisture content and are 
exceptionally harmful to concrete and 
mortar ; the top 15 ft. of the chimney are 
therefore in brickwork as this is more 
easily repaired or renewed than concrete 


Cement Silos. 


The cement storage silos are of rein- 
forced concrete and consist of three 
groups each of four circular bins. The 
bins are 60 ft. high and 26 ft. 6 in. diameter 
internally. The bottoms, which are flat 
and have four outlets, are about to ft 
above the level of the ground floor to 
provide a space underneath for the con- 
veyors which take the cement to the 
packing-plant silos. The floor over the 
bins carries the conveyors which fill the 
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bins. There are reinforced concrete walls 
and roof above the floor The height from 
the ground floor to the roof is 80 feet. 
The spaces between the four circular bins 
can be used for a staircase to give access 
to the conveyor floor. Each bin has a 
capacity of 1250 tons, so that the total 
storage capacity of the twelve bins is 
15,000 tons. As it was not necessary to 
provide for storage in smaller quantities, 
acapacity of 1250 tons per bin was chosen 
because a circular bin is more economical 
than a square or rectangular bin, especially 


Fig. 4.—Chimney 300 ft. High. 
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in the case of large bins. The height of 
the silos is such that continuously-moving 
forms would not be cheaper and climbing 
shuttering was used. If the silos were 
20 ft. higher moving forms would probably 
have been cheaper. 


The Slurry Plant. 


The chalk is dug from the top of the 
quarry, whence it is taken to a primary 
crusher on reinforced concrete founda- 
tions inside a crusher house, from whence 
the crushed material falls down a chute 
to a pit in the quarry floor. The crusher 
house is built into the solid chalk ; after 
excavation was commenced some serious 
faults were found in the chalk, and to 
avoid the weight of the crusher house and 
its contents causing a failure along the 
faults the complete assembly was moved 
and some of the foundations increased in 
depth and size. The lines of the faults 
were traced and the stability investigated 
by a Swedish method of analysing the 
stability of earth masses 

The crushed chalk is lifted by a jib 
crane to an elevated hopper. The crane 
is supported on a reinforced concrete 
platform 20 ft. high and 17 ft. square, 
comprising four 16-in. square reinforced 
concrete columns, with diagonal rein- 
forced concrete braces, which carry the 
large beams supporting the platform. 
The chalk is then conveyed to the wash- 
mills, which occupy a site about 160 ft 
long and 120 ft. wide. There are three 
sets of washmills at different levels, sup- 
ported on reinforced concrete walls and 
piers. The two primary washmills are at 
the higher level and are cylindrical in 
shape and of 35 ft. diameter. The floors 
of the primary washmills are protected 
against abrasion by granite setts and walls 
formed of short lengths of old bull-head 
rails protect the sides below the screens. 
The clay comes from a site about three 
miles away, where it is converted to a 
slurry and pumped to the works through 
two 8-in. pipes. It is stored in a tank 
66 ft. diameter and 14 ft. 8 in. deep, from 
which it is fed into the primary washmills 
and mixed with the chalk. The coarse 
slurry flows from the primary washmills 
by gravity to a secondary washmill of 
about the same size as the primary wash- 
mills, where it is further reduced in size 
and screened toa finer slurry. This slurry 
flows by gravity to three screening mills, 
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SITUATIONS VACANT. 

SITUATION VACANT. Required. Works manager who 
has had several years’ experience in precast concrete work. 
This is a permanent post in the London area. Please 
write giving full details of age, salary expected, length of 
service, and previous employers. Those without experience 
will not be considered. Box 2480, Concrete anp Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 
SITUATIONS VACANT. Permanent posts are offered 
to draughtsmen and draughtsmen-detailers by a London 
firm of reinforced concrete engineers. It is essential that 
the applicants have a knowledge of reinforced concrete. 
A superannuation scheme is in operation, and the salaries 
offered are between {400 and {600 per annum, according 
to qualifications. Write, giving full details, to Box C.E.995, 
at 191 Gresham House, London, E.C.2. 
SITUATIONS VACANT. Simon-Carves, Ltd., require 
senior draughtsmen experienced in mec hanic al or structural 
engineering. Experience in any of the following is desirable 
but not essential: chemical engineering plant, pipework 
or pressure vessels, colliery surface plant, structural steel- 
work, and coal-washing plant. Applications, quoting 
PE/710, and giving details of age, qualifications, and 
experience, to the Personne. MANAGER, Simon-CaRves, 
Lrp., Bird Hall Lane, Cheadle Heath, Stockport. 
SITUATIONS VACANT. Well-known engineering com 
pany in the Manchester area bas vacancies for competent 
mechanical and structural engineering draughtsmen in 
the following categories (a) Section leaders. (b) Senior 
draughtsmen. (c) Junior draughtsmen. Experience in 
conveying and coal-washing plants desirable but not 
essential. Salaries for draughtsmen will be up to {600 
per year, according to age and experience. Pension 
scheme in operation. Apply, giving full particulars of 
experience, age, etc., and quoting A/8, to Box 2481, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, 5.W.1. 
SITUATION VACANT Detailer/draughtsman to 
specialise in the design of reinforced concrete floors and 
roofs required for Bristol office of large London company. 
by oy stating age, experience, and salary required. Box 

.120, at 191 Gresham House, London, E.C.2 
SiTt ATION VACANT. A permanent post is offered to 
an active structural or civil engineer as service inspector. 
Considerable experience in responsible supervising capacity 
in the erection of reinforced concrete structures, with some 
design experience, is required. Prepared to travel exten- 
sively in the British Isles, but must be resident in the 
London area. Attributes required are agreeable personality, 
sound judgement on erection problems, and able to write 
concise factual reports. Salary {800 with expenses 
Write, giving full det ails, to Box C.E.119, at 191 Gresham 
House, London, E.C. 
SITUATION VAC ANI Dow-Mac (T’roducts) Limited 
require assistant chief designer for precast and prestressed 
concrete. Design ability required to B.Sc., or equivalent 
standard. Previous experience in precast concrete essential, 
including design of moulds and estimating. Several years’ 
experience in engineering other than precast concrete 
required. Minimum age 35. Must be capable of carrying 
on all design and estimating in absence of chief and ensuring 
smooth continuity of work within the organisation of the 
factory and associated companies. Salary according to age 
and experience, but not less than {750 per annum. Apply 
in writing in the first place to the Secretary, Dow-Mac 
(Propucts) Limrrep, Tallington, Stamtord, Lincs. 
SITUATION VACANT. Dow-Mac (Products) Limited 
require estimating assistant for precast and prestressed 
concrete. Experience in prestressed work not essential, but 
several years in precast essential, as applicant will be 
required to complete estimates, including mould pricing, 
with minimum supervision by senior estimator. Preference 
will be given to an applicant with some experience as 
draughtsman and capable of giving maximum assistance in 
office engaged on a wide variety of work e about 24 
to 28. Salary according to age and experience, but not less 
than £375. Apply in writing, in the first place, to the 
Secretary, Dow-Mac (Propvucts) Limitep, Tallington, 
Stamford, Lincs. 
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SITUATIONS VACANT. New Zeatanp. Crvit Enon 
EeRS, New ZEALAND MiNistrY oF Works Applications 
are invited from suitably qualified persons for appointment 
as civil engineers on the staff of the New Zealand Ministry 
of Works at salaries ranging from {485 N.Z. per annum 
to {810 N.Z. per annum, plus 15%, Government Wage 
Increase. Duties will include design and construction of 
hydro-electric, railway, highway and road, water supply, 
bridges and other general engineering works Applicants 
for the more senior positions should be Associate Members 
of the Institution of Civil Engineers, and applicants for 
junior positions should be similarly qualified or hold 
engineering degrees which give exemption from sections 
A and B of the Associate Membership examination 
Applications will also be accepted from men who have 
passed sections A and B but have not yet completed section 
C of the examination. Full conditions of service, travelling 
allowances, together with application forms, are available 
on request from—Tue Hicn Commissioner ror New 
ZEALAND, 415 Strand, London, W.C.2, with whom applica 
tions in duplicate, accompanied by copies only of two recent 
testimonials, should be lodged not later than the 171! 
September, 1951, quoting reference No. A.3/74/57 





MINISTRY OF WORKS 


Drawing Office Staff are required in the Structural 
Engineering Division, for duty in London, Risley (War 
rington) and principal provincial cities Hostel accom 
modation is available for men at Risley. Lonpon 
SALARY STRUCTURAL ENGINEERING ASSISTANTS 
£340-£575 per annum. Minimum is linked to age 21 
with {20 additional for each year above, up to a maxi 
mum entry rate of 4450 per annum LEADING STRU« 
TURAL ENGINEERING ASSISTANTS {570-4675 per 
mmnum. Rates outside London are slightly lower 
Applicants should be experienced in design and/or 
detailing of either reinforced concrete or structural 
steelwork The work is varied and not confined to 
standard schemes Although these are not established 
posts, some of them have long term possibilities, and 
competitions are held periodically to fill established 
vacancies. Apply in writing, stating age, nationality 
full details of experience, and locality preferred, to 
CuieF STRUCTURAL ENGINEER, W.(;. 10/BN., Ministry 
of Works, Abell House, John Islip Street 


Londot 
S.W.1 











SITUATION VACANT Engineer sub-agent for medium 
size firm doing interesting variety of unspectacular work 
in London and East Anglia. Splendid opportunity for 
young man to acquire further experience under qualifed 
director. Pension and profit-sharing schemes. Full 
particulars, including previous employers and tlartes 
earned, in writing only, to Gratton Witson, Lrp., Posin 
Works Contractors, 13 Frederick Street, London, f 


SITUATIONS VACANT Iwo reinforced concrete 
detailers required for permanent staff, Westminster 
Salary {600-{£750, according to experience Applications 
which should state age, details of experience, and salary 
required, to Box 2494, CONCRETE AND CONSTRUCTIONAL! 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Consulting engineers, West 
minster, have vacancy for senior reinforced concrete 
detailer on their permanent staff. Commencing salary 
{850 p.a. Applicants must have had not less than five year 

experience in a good reinforced concrete drawing office in a 
reasonably responsible position. Applications, which will 
be treated in confidence, stating age and experience, to be 
sent to Box 2495, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, $.W.1 


SITUATION VACANT. Civil engineering assistant 
capable of designing and detailing reinforced concrete 
structures required at once by Edinburgh firm of consulting 
engineers. Details of salary required, qualifications and 
experience, to Box 2496, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Civil and structural designer 
and draughtsmen are required by Imperial Chemical 
Industries Limited, General Chemicals Division, to assist 
in the design of steel and reinforced concrete structures for 
chemical plants. Location: Runcorn. Salary dependent 
on age and experience. Apply in writing, quoting k/71, to 
STAFF MANAGER, IMPERIAL CueMicaL InpusTRies Limrren, 
General Chemicals Division, Cunard Building, Liverpool, 3 


(Continued on page \viii.) 
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SITUATION VACANT Senior structural engineer 
required for consultant's office in Salisbury, Rhodesia 
Free passage out Applicants should be fully conversant 
with reinforced concrete and structural steelwork design 
ind = practice with emphasis on the former Salary 
dependent upon qualifications and experience, with a 
ninimum of {1,200 per annum Details of annual leave 
ind conditions of employment will be discussed at interview 
Replies to Brian Cotgunoun & Partners, Consulting 
Engineers, 18 Upper Grosvenor Street, London, 5.W.1 


SITUATIONS VACANT Experienced designers required 
for East Africa by long-established company of reinforced 
concrete specialists employed primarily on design of 
commercial structures. Unmarried men preferred. Salary 
commensurate with experience and qualifications. Box 
‘AG 106," c/o 95 Bishopsgate, London, E.C.2 


SITUATIONS VACANT Reinforced concrete designers 
und detailers wanted for Southern Rhodesia and Union 
of South Africa. Candidates should have had at least 
five years’ experience of competitive designing. Free 
passages. Salary according to experience and qualifica 
tions Details in confidence to Box “ AG/107," c/o 


95 Bishopsgate, London, E.C.2 


SITUATION VACANT Junior civil engineer wanted by 
firm of consulting engineers in West London. Experience 
of road and drainage schemes an advantage Liberal 
salary plus bonus. Lodging and travelling allowances 
necessarv Reply with details of experience Box 2497, 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 


SITUATION VACANT A progressive firm of construc 
tional engineers with modern factory producing precast 
einforced concrete structural members has a vacancy for 
assistant to the managing director After a prepara 
tory period the successful applicant will be required to 
take full responsibility for the day-to-day control and 
organisation of the operational side of the business. Must 
be a practical engineer with experience in control of con 
truction work and precast concrete production, familiarity 
programming, progressing, modern methods of cost 

d production, control, and general administration at 
executive level Evidence of a high degree of organising 
ibility and administrative capacity will be required Ave 
Salary commensurate with qualifications and 
his is a position affording excellent prospects 

in of first-rate calibre who is unafraid of responsi 

lity d the exercise of initiative Applications, whict 
will be treated in strict confidence ould state present 
salary held, and give full particulars of general and techr il 
education, qualifications, and experience Box 2498 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 

mouth Street, London, S.W.1. 


FOR SALE. 

FOR SALE. New 2§-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft. 
lengths. 1os. and 5s. per length, carr. paid. Small orders 
C.W.O. please. Wooprietp & Turner, Burnley. Tele- 
phone: Burnley 3065. 

FOR SALE. Sacks, bags, and curing cloths forsale. You 
want the best type and quickest delivery. Write Joun 
Braypon, Ltp., 26 The Highway, London, -E.1. Tele- 
phone: ROYal 1044, 


FOR SALI 


Adjustable clamps fer 
In three sizes—10"-1" 7”, 1° 4”-2' &”, and i’ 10” 4° 9 


Available from stock Masry & Jonnson, Lrp., 54 
Victoria Street, London, S.W.1 ViCtoria 8026 


columns and beams 





Specialities Allied to— 


CONCRETE & BUILDING PRODUCTS 
including Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc. 
For full particulars please write 

ALLIED BUILDING COMMODITIES 


LITTLE ROYD, HUDDERSFIELD. 
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SOLEDISOR ‘MIXRITE” 


5/3; Concrete Mixer 


QUICK to REPAY we 


INITIAL 
OUTLAY 


Continuous 
OUTPUT 
20/30 
cu. yds. 
per DAY. 


Completely enclosed all-stee! machine cut internal gear 
and pinion (inspection cover). Non-rusting hand wheel 
Fully accessible engine housing. Power unit, 14 h.p. Petter 
air-cooled, or Lister water-cooled. Diesel radiator cooled 
Electric motor drive if required. All gears totally enclosed 
Weight, 93 cwt. Width, 2 ft. 8in. Length, 6 ft. Height 
2 in. to § ft. 6 in. Discharge, 2 ft. 6 in. 

Easy loading and discharge. Mixing Drum (heavy 
cast iron base, heavy gauge cone) pivots through 360 deg 
Mobile model * MIX RITI 
Write for Folder MX/24 





" Trailer type also available. 


Extremely 


EASY to 
WORK 


on your 
close or 
intricate 
reinforce- 
ment. 


AHI} SOM [nternal 
Concrete VIBRATORS 


Illustrated is PETROL FLEX DRIVE [one of 
two types] Johnson Internal Vibrator. Vibration 
is confined to the “ needle,” thus ensuring long 
life of motor ; imposes no strain on operator. Also 
Electric Flex Drive and Electric Stiff Shaft 
models available with 2§ in. and 14 in. diameter 
needles. Write for Folder V24. 


@ May we send you full details of 
JOHNSON CONCRETE VIBRATING MACHINES: Tables, Inter- 
nal Vibrators, Platform Vibrators, Screed Unite for better concrete 
ruad-making. WRITE TODAY. TERMS CAN BE ARRANGED 


Manufactured by 


C.H. JOHNSON "232" 


MX/V/24, ADSWOOD RD., STOCKPORT 
or contact our nearest representative : 

: Prospecto 7671. BRISTOL and SOUTH WALES : (Bristol) 

7. MIDLANDS: 40 Omar Road, Stoke, Coventry 

Gatley 4404. YORKS, NORTHUMBERLAND and 

DURHAM: Otley 2463. NORTH WALES and SHROPSHIRE : 

Chester 22037. SCOTLAND: 143 Hillside Road, Mansewood, 


Glasgow 
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also 35 ft. in diameter, where it is further 
reduced and then pumped to the pre- 
liminary mixers. The mixers are two 
pairs of cylindrical reinforced concrete 
tanks, the bottoms of which are conical 
(Fig. 5), and are supported on cylindrical 
walls of the same diameter as the tanks, 
namely, 23 ft. 7 in. The overall height 
of the tanks is 54 ft. 6 in. The slurry 
is mixed in the tanks by air agitation, 


” 
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and is then taken to two final mixers, 
which are similar in construction to the 
preliminary mixers, but 27 ft.1 in. in dia- 
meter and 76 ft. high. The slurry is now 
ready for use, and can be pumped directly 
to the kilns or to three storage tanks, 
each 66 ft. diameter and 14 ft. 8 in. deep 


The walls of the preliminary mixers are 
6 in. thick at the top increasing uniformly 
to 13 in. at the junction with the conical 


Fig. 5.—Reinforcement in Conical Bottoms 
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bottoms, the thickness of which decreases 
to to in. at the outlet in the centre of the 
cones. The corresponding thicknesses of 
the walls and bottoms of the final mixers 
are 6 in., 16 in., and 12 in., the concrete 
being thickest where the hoop tension is 
greatest. There is in addition to the fore- 
going a reinforced concrete tank similar 
to the storage tanks but 70 ft. in diameter 
in which the wash-water from the flint- 
washing plant is thickened for delivery to 
the primary washmills. 

The construction joints in the tanks are 
provided with galvanised steel strips 
4-in. wide to prevent the passage of 
moisture, and the joints were painted on 
the inside with bituminous paint. The 
whole of the inside of the tanks was later 
given a coat of bituminous paint. The 
slurries which the tanks are designed to 
contain weigh 76 lb. per cubic foot in the 
case of the clay slurry and 100 lb. per 
cubic foot in the case of clay-chalk slurry. 

Ancillary Bui'‘dings. 

The workshop is a single-story building 
with a corrugated-steel roof supported on 
steel trusses and stanchions and with 
concrete-block walls. It is about 400 ft. 
long and 50 ft. wide and is heated by 
floor-type unit heaters connected to a 
boiler in a small house near one end of 
the building. There is also a reinforced 
concrete electricity substation with a sus- 
pended floor above for stores and offices. 
rhe walls of many parts of these buildings 
are 18-in. by 9-in. concrete blocks, built 
in two leaves with an air space between 
them. The external blocks have a 
moderately rouch texture on the face and 
are of a light brown hue 

In the sidings the track is generally 
supported on precast rcinforced concrete 
sleepers, and where the track forms part 
of a paved area on poor ground it is ona 
reinforced concrete raft. Where the 
ground is suitable the track on paved 
areas is supported on longitudinal rein- 
forced concrete sleepers 

The packing-plant building is 50 ft. by 
45 ft. by 73 ft. high, with five stories. 
The construction is of reinforced concrete 
columns, beams, floors, and roof, with 
walls of asbestos-cement sheeting. The 
loading sheds are of single-story construc- 
tion with sheeted roofs supported on 
steel stanchions and occupy an area of 
about 120 ft. by 120 ft. in one corner of 
which is the main packing-plant building. 


y2 


SHOREHAM. 


(CONCRETE) 


The columns of the loading sheds are 
carried on spread footings. 

The office building is of reinforced con- 
crete with concrete-block walls, and con- 
sists of a rectangular part 93 ft. by 35 ft. 
with a curved wing about 50 ft. by 33 ft. 
jutting out from the side. The ground 
floor contains laboratories, first-aid room, 
washing facilities, locker rooms, 
tories, and so on. The first 
prises the general office 
office, and the canteens and kitchen 
occupy the second floor. The external 
surface of the walls is covered with cream 
rendering with the surface lightly rubbed. 

The Engineering Department of the 
Associated Portland Cement Manufac- 
turers, Ltd., was responsible for the 
planning and general design of the works. 
The main contractors were Messrs. John 
Laing & Son, Ltd. Messrs. Bierrum & 
Partners, Ltd., carried out most of the 
reinforced concrete work, both as sub- 
contractors and as direct contractors 
before the main contract was placed. The 
structural steelwork was by Messrs. 
Redpath, Brown, Ltd., and Messrs. J. I 
Kier & Co., Ltd., were the contractors for 
the clay plant. The consulting engineers 
to the Company, Messrs. Oscar aber & 
Partners, were responsible for the design 
and supervision of the civil engineering 
works, the whole of which cost approxi- 
mately 
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Trent Gravelis 
10.000 tons per week 
Washed & Crushed |} 


. 1: 
in. to q in. 
We are the leading suppliers of high-class concrete 
aggregates in the area shown above. Prompt 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 


Telephone: Beeston 54255. 
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417 CEMENT 


QUICK SETTING 
EXTRA RAPID-HARDENING 
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Full particulars of ‘417 Cement’ will be sent on application to :— 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE: TOTHiLL STREET-LONDON:SW1 


G. & T. EARLE LTD * WILMINGTON: HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD * PENARTH *- GLAM 
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